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LECTURE UPON THE ELECTRIC LIGHT. 


DELIVERED Oocr. 17 1878, BEFORE 1 AMER an Gas-Licut ASSOCIATION, 


By Prof. HENRY MORTON, Ph.D., 


Pres. STEVENS IN Hopoken, N, J 
Conclude from page 54 
In addition to the other for 8 Ol i t f magnet electric ma- 


chines—by which name I intend to designate all that I have already 
described, a8 I do not think that the term dynamo-electric machines, to 


designate those in which elk ctro-magnet excited by the machine itself, are 


used as producers of the “field of fore or magnetic field in which the 
revolving magnets move, as distinguished from the earlier sort, using per- 
manent magnets or the like, is at all necessary—there are some others 
which should not be passed over without notice. 
In the first place, Mr. Edward Weston, of Newark, is manufacturing a! 
machine resembling « xactly in appear e. and, as far as I ean see, in all 
essentials of construction, that whi I \ ready described and shown 
as Siemens’ laterform. (See Fig. 27 With several of these machines I 
have made numerous trials late ly, | find them to run well for as much us | 
ten hours at a time, and to give a higher effici cy in light per horse power 
than any of the other machines with whi I have experimented, This 
result seems to agree with the genera sult of expe ents made in Europe 


with the machines of Siemet1 8, and w 1. general verbal statement which 








generally arranged, soon a 





at eb 
4 p 





was made to me as to the result of experiments at the U. 8S. Torpedo Sta- 
tion at Newport, R. I., where they } é ie of these Siemens machines, 

There is also a very efficient machine 1 factured by Messrs. Arnoux & 
Hochhausen, of New York. Some of tl were used very successfully last 
summer for lighting the bathing bea it Coney Island, and for lighting 
several points in New York during the holiday season this winter, and the 
new State House at Albany during its inauguration 

One of these was kindly loaned to me on the evening of the address here 
reported, but as it was soon afterward required for use by its manufacturers 
I have not had an opportunity to mak ny xamination of, or experiments 


with it. It much resembles the second form of Wilde, or the Farmer ma- 


chine in general arrangement. 


In describing the various forms and 1 lifications of these machines |] 
have not attempted in all cases to follow the chronological order of each 


step, as this would sometimes have involved the skipping about from one 
type of machine to another, I will now, therefore, give an abstract of the 
chronology of the subject, following Dr. Schellen’s book as an authority 
for a part of the list 

1831. Faraday discovered magneto-electric induction 

1832. Pixii made first magneto-electric machine. 

1833. Saxton made magneto-electric machine 

1836. Clarke made magneto-electric machine 





1849. Nollet-Van Malderer Alliance machine 
1852. Holmes introduced elect Inagnets 

1857. Siemens introduced pe r armature, 

1864. Pacinotti, the first continuous current machine 
1866. Wilde made his first form « 
1866. Siemens & Halske, same prince iple as Ladd. 
1867. Ladd, self-exciting principle 


1867. Wheatstone developed same princ)} le 


ft machine 


1871. Gramme first described his continuous current machine 
1873. Wiide describes his s¢ 1 form. 

1875. Siemens describes I 27 

1873. Farmer p itented ia é hi Wilde’s second 

187 Lontin machine, for 


} 
1878. Gramme’s alternating 


In considering the practical ap} t »f the electric arc as a source of 
light, it becomes very important t tice with accuracy just what is the 
chief location of light in the ig ed poles, and how this may be affected 


by various conditions. 

Thus, in the first place, if we € using a machine with a current of uni- 
form direction, we will find that upper or positive pole, as they are 
ip-shaped form, as shown in Fig. 40, 
and that the most intensly lum portion of the carbon is the interior of 
this positive cuy The edges of t s cup wil evidently eut off this light 


from spreading upward for a very conside rable angle, while on the other 


| hand all the light from this inte uminous area will pass freely down- 

ward. From this it will of com yw that very different results would 
be obtained if, with such mach and arrangement of the carbons, the 
lights were measured from below, or on a level, or from above 





Fig. 41. 

If the two carbon points a t placed truly in line with each other, 
then we have such a state of fi rs a8 18 SnoWD 1n Fig. 41, 

Here, evidently, while the ght fi the hollow positive pole would 


radiate freely in front, it would be largely cut off behind, and escape only 


with a medium degree of f ty at either side ; in fact, measurements 
made with such arrangement show the following figures : 

Representing by 100 the é ted, in a horizontal position, when the 
points are in line, we have for the v us directions, when they are dis- 
placed as shown in Fig t] In f nt, 287 - laterally, 116 : backward, 38. 

In the report of experiments made by a committee of the Franklin Insti- 
tute (see Journal of that Society, vol. 75, p. 301) 1 find the record of a 
similar set of measurements, as follows 

Front 2,218 caudler, 
pide 078 = 
578 " 


Back 111 i 
3,485+4=—87]1 
“The light produced by the machine, under the same conditions, except 
the carbons being adjusted in one vertical line, was 525 candles. This 
would seem to indicate that nearly 66 per cent. more light was produced 
t 


by this adjustment of the carbons; but a close study of the conditions sat- 
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isfied us that such is not the case, and that there is 1dvantage t le edge 
rived from such adjustment, except when the light is intended to be ed t rement 
in one direction only tance 
This shows us, among other things, how very great a difference of ré . t rating 
sult in candle power may be obtained with the same apparatus, if a differ- | t é { it 
ence occurs in the arrangement of the points; and it also explains why ar \ th of 
are which gives a very high candle power when measured, may quite fail to | the « veakens 
exhibit anything like an equal degree of actual ng powe! 
put to some practical use. the f rray 
Thus, in the case just cited, while the candle power, measured from the | ity tisl 
front, would be 287, the average for all directions would be only 139, f t the downward 
about one-half as great. nward 
In this connection a certain advantage is found in the use vasher, A, 
with alternating currents. Here the carbons both burn away e t t : from t clamp- 
pointed ends, and the light is thus much more equally distributed ‘ efi t rod, f, wil 
sides. (See Fig. 42. p t pward move 
In most of the machines now in use the current which produces the { iwnetism of 
is the same which passes around the coils of the st 1gnets, 
which the field of force is developed; hence there is the most int ute re er is witl 
lation between the machine and the lamp, and any finctuation in the /|t st tous r the 
resistance offered at the latter is at once felt at the machine. To eliminate lt t ¢ liate the 
this source of uncertainty and irregularity, In some experiments which | r, the rod 
have lately conducted with various machines I have employed a simpk I tustantly and au- 
substantial holder for the carbons, with means of adjustment from time to | t t 1 the carbon 
time by hand. This requires, of course, the frequent attention of an assist- | ts | é list » fr 
ant during the experiments, but by this means I have obtained m 
constant and favorable results, from all the machines tried, than with any I helix was composed of two 
of the automatic lamps. ‘ é by means of suitable pin 
Next to this I have found the Brush lamp to be most satisfact wie t , they could be connected either in 


used with its own machine, 





ity of the magnetism of the 
elix vit : y the weight to be lifted by the 
wenet rf ‘ore or increasing the upward 


thrust { iyust the amy 


to suit the varying 





Seve ul s, and rendering them more 
r le recently suggested or put in 


l ay ip l | lan described by Wilde, 
‘ le each other, as in the Jab- 
chkof t y terial between them. Under 


As the structure of this lamp Is very simple, lw lve a deseripti I f it | these tat the are will keep to the extremi- 


here. bles ed elsewhere 
This lamp is shown in Figs. 43 and 44, in which a is a helix of insulated l‘o pr l tomatie relighting, one of the 


copper wire, resting upon an insulated plate, upheld by the metal ler f iwvainst the other unless 





post, c. Loosely fitted within the helix is the core d, partly supported by | pulled aw t Phis arrangement is certainly 


the adjustable springs « The rod, f, passes freely through the centre of | very sim} ections offered in connection 
the core, d, and has as its lower end a clamp for holding the carbon pencil vith the n here, however, that the maxi- 
A washer, #, of brass, surrounds the rod, f, just below the core, d, and has im | t vo rods, or, in other words, on 
one edge resting on the lifting finger attached to the latter, while the other ve the least facility for pro 
edge is overhung by the head of an adjustable screw stop, duc 

he metai post, ¢, is supported and guided by a tubular post, /, secured A t been made by Mr. Edward 

a suituble base plat Attached to the lower end of the post, c, and West me relatively volatile matter on the 
assing out through «a slot in ¢, is the arm pporting an insulated | | re lhe are then forms across 


iolder for the lower carbon mes much the appearance 


If now one conducting wire from the machine be connected to the base 

ute, and the other to the lower Carb oider, tl irrent OF ele ’ 4 i Dr. Schellen’s recent work, 
will pass up through the posts, i and c, through the helix a, rod, jf, and Die M Mas en,’ are several announc- 
he earbons, A/, thus completing the circuit 

Che axial magnetism produced in the helix will draw wp the core and ied towards each other, are allowed 
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to descend, and thus bring their ipper ends together by the with- 
drawal downwards of a non-conducting interposed rod, whose motion is 
controlled by an electro-magnet in the ut 

In another, which, however, looks like a suggestion rather than a practi 


cable machine, the carbons are arranged so that the lower one is constantly 
vibrating up and down, and the upper one simply rests upon it, except in 


80 far as it is being cunstantly knocked lower 


motion of the 
one, which motion is effected by an electro-magnet the circuit 


A much more complete apparatus, the same general principle, we 
describe presently. 
Among the latest developments in electr 


plan of Mr. Werdert 1Aann 


amps may be reckoned the 


un } } “i } e171 
which may aescri ed a8 LOLIOWS 




















Mr. Werdermann makes one electrode to consist of a dise of carbon, ta 


pering in thickness from the centre to the circumference on one side, and | 


flat on the other. 
with one end pointed 


The other electrode is a ve ry fine and thin rod of carbon 


The dise is placed horizontally with the 


side downwards, and the thin rod vertically, and in contact with the disc. 


the current being supplied via the metal collar by which tke rod is sur- 


rounded near the top. On passing the electricity the fine point of the car- 


bon rod above the collar becomes incandescent, and a very small electric 


are is produced between the twe carbons. Referring to the diagram (Fig. 


und the rod carbon at 


jointed 


45), the upper carbon is shown at rhe former 
attached to the 


The rod carbon is guided by the spring collar on the top of 


is supported by means of an adjustable bracket B, 


wood stand. 





rounded | 


| 
| 


the stand, and to which the connection is made, and is supported by the | 





fine cord, running over the pulle VP This cord is attached to the clasp D 
at the bottom of the rod and to the balance weight w, by which the rod is 
not absolute the 


is a metal band a, to which the cir 


maintained in constant, practical, though contact with 


found the upper part of the 


lise 


disc. 
cuit wire is attached, and the current thus passed on to the next lamps. 


if Nov. 9), ** 


WOrTkKsS ot! 


‘* This lamp, (says the Jronmonge was tried on October 28. 


and again on November 6, on the 


tory (Limited), Euston Road, London, the current 


smal] Gramme machine of two 


640 candles, and 


lights were maintained equal to the light was perfectly 


Subsequently the current was sent through a row of 20 lamps the 


Mr. 


steady. 


light of each being equal to 40 candles; still the light was steady, 


Werdermann asserted his ability to distribute the current 


machine then at work so as to div it among 60 lights. In that case the 


small; but enough is apparent to prove that, so 


light would inevitably be 
far as a current will bear division, Werdermann will be 
it.” 

It will be noticed that here, as with all ot) 


able to utilize 


er lamps working by incandes- 


cence, there 1s great which increases witan the subdivision. A Gramme 
utilizing two-horse power sho 


machine ud give, with an ordinary lamp, a 


light of from 1,000 to 1,500 candles, in place of the 640 here claimed from 
two lamps, or the 400 candles claimed for ten ‘amps 

A yet more recent system 1s that developed, or, we might rather say, 
pow in course of development by Profs. Elihu Thomsor and 


the British Telegraph Manufac- | 
being derived from a| 


horse power. At the commencement two | 


from the small | 


Edward 
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Houst I | 
lows 

ae Te w] 
conduct 
the extr park, appe 
appear, alt rh the 
preciable length at the 

‘‘TIn our system, one 
carbon electrodes, are ca 
electrodes p! | t 
each other they toue 
regulated Che ti 
such a rate that the eff 
well known, when flash« 
25 to 30 per “T 
vibratory mot s may be 
device, such, for exam] 
weight, cor ressed r. ¢ 
nishes the most direct me 


ed t brate to 
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have themselves described as fol 


current, which flows through a 


lectrical 
s suddenly broken, a bright flash, called 


The 


cient to sustain 


will 


ap- 


f separation. extra spark 


¢ 


t suffi are of 


an any 


ration, 
electrodes, which may be the ordinary 
The 


stance apart that in their motion toward 


and from each other. 


cede a distance apart, which can be 


are made to follow one another at 


tions 


ght produced is continuous ; for, as is 


yw one another at a rate greater than 


The 


ct produced is that of a continuous light. 
any suitable 


inicated to the electrodes by 


nhanism 


operated by a coiled spring, a 


but it is evident that the current itself fur- 


xd of obtaining such motion, as by the use of 





an automatic vibrator, Or electric engine. 
ip practice, instea 1 of vibrating both electrodes, we have found it nec- 
essary to give motion to | ne, and since the negative electrode may be 
made of sur size as to waste very slowly, motion is imparted to it, in pre 
ference to the positive irbon electrodes may be replaced by those of 
various subtrances of suffi t nducting power. In this system, when 
desired, an independent |} ery circuit is employed to control the extinction 
and lighting of ¢ I mp 
‘‘The fol ying 18 a cripti of one of the forms of electric lamp 
which we | evised, t connection with our system of electric 
hghting 
A flexil ! of n rmly attached at one of its ends to a pil- 
ir. p. and bears at its r end an iron armature, a, placed opposite the 
- 
TT" 
| 
. | 
{- —> } 
LAA} 
J 
i j a 














adjustable pole-piece 
the negative electrode, 


attached to the pillar, 


two sections, the upper 
post, marked +, to | 
elect 

Phe eonect is 
whicl prod es the hg 
binding post urke 


Fig, 46 


electro-magnet,m. A metal collar, c, supports 
itive electrode being supported by an arm, /, 
p, is divided by insulation at 7 into 
f which conveys the current from the binding 
the 


7 ana 
ri i i 


rod, 7, supporting the positive 
i as shown by the dotted lines, in the circuit 
insulated 
the 


the negative elec 


hollow, and has an 
the ec 


nt is conveyed to 


he pillar, P; 18 


connects rcuit-closer, v, to 
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trode through 6 and the coils of the magn: 
in contact, the current circulating throu 
tracts the armature, a, thus separating the electrod: W 
ening of the current, the elasticity of the rod 
During the movement of the negative electrod s 
many times per s¢ cond, the positive electrod ae l | 
cannot follow the rapid motions of the negative elect 
does not rest in permanent contact with it. Th yw f 
electrode may be insured either by properly proy g 
by partly counterpolsing lt. The positive electi 
feeding 
‘¢"he rapidity of movement of the negatiy rp 
means of the rigid bar, /, which acts, practically, t 
the part vibrating. In order to obtain an 
the arm, j, with the positive electrode, the rod 
suitable metal, passes through a cavity filled w 
electrical contact with the arm, j. Since the me: 
metal rod, ”, OF the sides of the opehing through wil 
movement of the rod is allowed without any escapes 
believe that this feature could be introdu 
forms of electric lamps. 
**Tn order to prevent a break from occurri the 
trodes are consum«e l, a button, »v, is att 
the rod, /?%, at such a distance that when the carl 
as much as is deemed desirable, it comes into contact wit 
t, which then allows two conducting pl igs, att ied to ft 
into their respective mercury cups, attached, 
and negative binding posts by a direct wir This act 
the lamp out of the circuit, 
** PHILADELPHIA, Sept. 19, 1878. 
In a later publication (Journal of the I Inst 
1879), the same inventors describe a fu 
their system, as follows 
‘The following apparatus was devised by t Lut] f 
obtaining induced reversed currents for us¢ 
currents we 1 
scripti nm ol w 
lished. 
**Our method of oper 
A reversed primary 
duce reversed condary 
ary coils provided theref I 
currents are used g 
5 to carbon electrodes, an 
cr C 2 same time produce a parti 
rt AT I them. With sufficient 
Lenny = pall current, a considerable num! 
(ptm Va ; 
fee@ee / currents aré Otained, en I 
eeee* . 
eeee to Operate one of our vib! 
Dre ata The use of ibrat 
see wide range in the 
ne oe ployed Wi} hight I 
—GYE intensity is desired, 
wa very small size, and are ] 
Fig. 47. glass vessel for protection fi 


phere. To moderate the | 
cent glass is ised, To obtain the I igl est efhici y yt 
from a set of primary coils,,the following form of indu 
vised :—the primary coil, P, surrounding the core, ( 
secondary coil, S, a jacent to it. The ends / and 
made of disks of iron concentric with the core, C, a1 
circumference. The outer extremities of these disks 
wines or sheets of iron, Z, to one another, forming in tl 
duction coil encased in iron, or one whose core has its 1 
extremities magnetically conected. The strength of the 
in the secondary coii is greatest when the core, C, whic! 
inserted so that both of its extremities are in contact with / 
withdrawing this core, the currents in the secondary coil may 
to almost any desired extent. This coil is best adapt 
primary currents whose direction is constantly changiu \ 
being completely surrounded by iron, whose direction of 
zation if rapidly changed, the highest inductive effect is the: 
in the secondary coil. 





‘* The variations in the intensity of the induced cur 
be followed by variations in the intensity of the light emitted 
The movement of the core may therefore be made to increa 
the intensity of the light.’ 





may say, youngest system of 
the new year, I may well 
t notice of this very interesting 
her may supply at least ma- 
which a comple tely organized 
nplished all that I could 
ittention, in a more direct 
leveloped indirectly in the course of 
f efficiency the electric force as & 
is not a unique phenomenon, 

nary combustion. 
we uy get almost no light from it, 
ry large flames, the amount 0! 
er ratio than will the amount of 


Sugg, of London, with three con- 
f ;, and yields a light equal to 
is burned in six standard 
Here is a gain of over 70 
y concentrating the combus- 

to six small ones. 


iunothe: instance of yet fur- 


f gas an hour, ina burner 


| sides, we obtain a light 


ret f the comparisons so often 
! 


electric are and the divided 


practically developed in their 
yet been shown that, when d - 
ficiency. Gas, on the contrary, 

its divided form, and there can 


increase when it is burned 


and the relative success 

depend upon what it will ac- 

In other words, we must com- 

M lison’s, when they become visi- 
ht with the lime-light, or 


CONFERENCE DU TROCADERO, 


endance at this Conference has 


machines, which, in their general 
ble steam engines, But upon 
at the similarity is only apparent; 
panied by a series of slight deton- 
e fact that attached to each is a 


flame which seems to give life to 


The motive power is derived 
erence some explanations of the 
rent engines of this class exhib- 

er the possible future achieve- 


the progress so clearly made 


» possess sufficient interest to hold 
sed exclusively of engineers. But 
s technical character as far as pos- 
n of discussion. The task is 
nce that in the working of a gas 

itiful applications of scientific 

is Of the steam engine; the 
he piston which, by aid of a 
ire to the shaft; the fly-wheel which 


} “ys and belts by which the power is 


f gas and air, in such proportions as is 
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f + ()t ’ } tey t inasmie i t { I t 
ifferent r only 
The pist rod ur e shaft only in an inter 
reared t i} the snuatt which engages the shalt t i 
pulley only on the down stroke. On the up stroke the piston 1s di 
ently by tl expansive force of the gases till the pressure of tl 
ucts equals the atmospheric pressure, and 1s Carried beyond th 
vequired momentum [It stops only when the work of the atm 
sistance has absorbed the accumulated work in the piston Ther 
irefaction under the piston, so the down stroke is urged by atmosp 
ressure aided by the weight of the piston This escent 18 the t 
e of the ¢ for it is only then that the piston 1 
Vv 
Phis thod of em} the effects of the « y I 
led d results ¢ cally iftordi Ww td 
ption of bi ter of gas per hour, in pla f 2.7m as iz 
rand H ( nes But the noise of e « t f 
sis quite endurable, and has led to its 1 t 
Claude Segre, an Italian engineer, and M. Schmitz, the enginee: 
Paris gas company, have made a thorough study of these systems of 
id with the result of the following classificatio: to two gel 
ions 
Ist. That ystem in which the expansive force of the gases acts 
} the pis and, through this, upon the other moving parts 
Lenoir and Hugon engines, and 
2. That in which the force of the explosion urges the piston (w 
e moment is free) w a partial vacuum is created below it, w 





ospheric pressure is brought to act, and at return stroke produc 
effective work This ineludes the Otto and Lavugen engin 
Sometimes both plans of action are exhibited in the same en 


1 1 


lis afforded by the Gilles motor, a specime: 


3 exhibit n the English section of the Expos t101 VI 


mproved form of which there are three kinds, represented respective 
Ist. the motor of Mr. Otto, of Cologne ; 2d, the engine of Louis § 
ttingham : and 3d, the engine of M. Bisschof. 


f Messrs. Otto and Simon, the mixture 
ympressed before explosion, so that the initial pressure at the 


ition 18 twelve atm spheres : double that obtained in the H 





I ir el where the ixtures before explosion were of a t 
mospheri¢c pressure only Furthermore. in these new forms t 
the gases 1s grad ial. 

The two ideas of previous compression oO! the mixed gases and g 
combustion, instead of violent explosion, distinguish the imp 
gines from the old forms 

We will describe these systems more particulal 

The Otto engine resembles externally a singl ting steam 

isasingle horizontal cylinder, open at one end 1 closed at the 
vith a head furnished on the ner side with a < ical Cavity l 

connected by a crank with the shaft of the whee B nd 
ler is the supply chamber, which is furnished with a direct conn: 
the main shaft Che pistons at the in-stroke does not reach the « 

vlinder, but leaves a space equal to about two fifths of the capacit 
cylinder. This is the compression chamber. 

The cylinder serves the double purpose ol Compression pump a 

y eylinde r, Which 18 perhaps not the least of the characteristics of 
system. 


rhe ec mplete cycle of motions in the Otto engine is accomplished 
wo complete revolutions of the working shaft, or four strokes of th 
It comprehends the four following phases, viz 

ist. The piston makes an up-stroke drawing in the explosive m 
is and “alr 

2d. The inlet cock 

S mixture 

3d. At the 


ses and the piston returns, compressin 
yment the down-stroke is completed, and while the t 
f the gases is somewhat above two atmospheres, the mixture is intla 
und the consequent expansion causes the piston to Make an up-stroke 
ith. The piston returns driving out the expanded and cooled gases 
Thus of four strokes of the piston, only one (the third) convey 
rce to tho shaft. 
he second consumes power ; the other two have no ippre ciable 
Such a method of working calls for a heavy tly-wheel, th 
work of which accomplishes the compression of the gases 
\ special regulator to the engine intercepts the supply of gas and 


the ignition whenever the velocity becomes too great. 


ngine works without noise—a great advantage over the Otto and Lan 


tor. 
The effective working power of the engine is of course the differenc 


7 


tween that afforded by the « xpansion of the gases and that absorbed |f 


Furthermore, 


t t ‘ is due to the method 
bust retarded so that the heat 


better in accord with 


1 of mixing and admitting 


ne of filteen parts air to 





Div explosive xture ; 
his ** strongly explosive 
the moment when the gases are 


ler are: products of the pre- 
lrogen, and hydro-carbon gases. 
wing to the position and action of 
the bottom of the cylinder it 


Dably decreases quite rege 


¢ OUS eDg1Des 
I I l 1 jet of ** strongly 
t mass at t! riti moment 
tt rine [t satisfies the theo 


em} ys heat to good advantage 


outside cooling of the cylinder. 

Firs ; tres water per hour for each horse 
100 units are generated by the combus 

3 t ir engine, according to 

the hot air engines. Eries 

. j motors In these engines it has a 


which is pernicious to these 
ze OL the parts ol the engine for 
| t Ss 8 1dvantageous in the working of the 


vivantageous to its } ractical perfor 


tag rained an adequate return fox 

( t juantity of gas not compressed would 

I but on the other hand the loss 

t ization of the heat generated. 
at mentioned above it is found 

fat I es as eflective as the Lenoir or Hu- 

t t plage of 2°7 metres of gas consumed 


Otto engine yields the same power by 


probably less in large engines, 
| Sin € Ine 18 ¢ ssentially the same as the 
fi 1 the details. The compres 
le ipon the admission to the work 
flame kept constantly burning 
iston rods connect with the same 
the escape of the products of 
il by cams on the working shaft 
seri f small charges and inflamed sue- 
ial expansion [his method affords also 


lantity of water sufficing to keep the 


ing cylinder were sufficiently 


' rino ti 
ul 


e exhibition. The curve 


ex] t tions upon the opening of the inlet valve, 


, re ins for a time constant ; then falls 
t 1 ope of the escape valve. It is 

than one cubic metre per horse 

Y ' M.& t } n is the use of steam in con 


tw ventors—M. Hugon among the first—to 
educe t t nder by a jet of water. But it proved 
duces a jet of steam from a boiler 

[The water supplied to the boiler is first 
Thus the heat which tends to escape 1s 

l tea in the cylinder tends to absorb with 


from the « xplosion, and also acts 
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M. Simon claims to have obtained results superior, in point 
of working, to those obtained by the Otto 
The Bisschof engine belongs to the class that utilizs the effects of 
plosion to drive the piston. 
connects with the 


of economy 
engine, 

an ex- 
The cylinder is vertical and the piston rod 
shaft in such 


manner as to utilize in the fullest degree | 
the effect of expansion. 


No water is employed for cooling the cylinder ; the | 

result is secured by constructing the cylinder with projecting ribs or 

flanges so as to expose an abundance of radiating surface. 
Engines of small size only have thus far been constructed on 


n sisschof’s 
system. 


Most of those made have been designed to run sewing machines | 
with a capacity of one-fifteenth to one-half a horse power. 
these costs, in Paris, two cents an hour for the former, and 
for the latter size. 

It was the intention of the inventor to solve the question of furnishing a 
light motor for domestic use. 

Ist. It employs no water. 


The working of 


only five cents 


Its advantages are : 


2d. It possesses great stability without specially prepared foundations, 

3d. It utilizes as completely as possible the force of the explosion, by the | 
long stroke of the piston. 

4th. All shock is avoided by cushioning the air on the down stroke. 

The cylinder is heated by a gas burner a few minutes before starting, | 
otherwise the moisture, resulting from the explosion, might deposit within 
the cylinder and in the absence of oil rust in it. 


By starting with the cyl- 
inder heated this is avoided. 


The Ravel motor could not be shown at the Exposition under conditions 
that would permit its working. 


In this engine, which is called by the inventor moteur a centre de 
The cylin- 
der is furnished with trunnions which turn in bearings and which being 
prolonged form the axis of the machine. An explosion chamber, either at- 
tached to the end of the cylinder or independent of it, receives the explo- | 
sive mixture where it is ignited by a gas-flame ; 


grav- | 
ite variable, the explosion of the mixture lifts a heavy piston. 


the heavy piston is thrown | 
upward ; the reaction forces the cylinder to oscillate like a pendulum, and 
ag at each fall of the piston a new explosion gives it a new impulse, the os- 
cillations are continued. The time of fall of the piston 


with ** vibration of the cylinder, by varying the resistances to the rise of 


is made to agree 

No experiments have been tried with this engine which would 
expression of a definite judgment in regard to its efficiency, 
principle of its action does not forbid the expectation of 
onomy. 


a got vd 


auving thus reviewed the gas engines of the late Exposition, we arrive 
readily at the conclusion that the progress in this direction since 1867 has 
been very great. 





The improvement is evidently not alone owing to the in- 
genious mechanical devices, but also to a closer study of the utilization of 
heat. The science of thermodynamics teaches us that heat and motion are 
ju All loss of 
work or energy, and in case of the motors just considered, the heat produc 


effects of the same cause: the y are equivolent. heat is loss of 
ed is a measure of the gas employed and the cost of the motive power. 

The expense of working, therefore, depends upon the proper utilization 
of the heat. This expense has of late been much reduced, the consumption 
of 2} cubic meters in the Lenoir engine yielding the same useful effect as is 
cbtained by one cubic meter in the Otto engine. 

The motors of Otto and Simon exhibit superior qualities in the way of 
economical working. If at present the Bisschof engine does not possess the 
same advantage, it still merits a favorable appreciation for having furnished, 
in so complete a manner, a solution of the the problem of supplying a mo- 
tor of one-man power. 

What is more reasonable than to expect of our gas companies a supply of 
heat and force as well as light? Many light industries which require ma- 
chinery might then be pursued at the home of the artisan. 

In thus eulogizing gas engines, it is not to be concluded that they are re- 


commended to replace steam engines. motors 


Phere is a use for all. Gas 
and in 
places where neither gas nor water power is easily obtained, hot air engines 
may properly be preferred, 

In concluding this glance at recent progress, the wish may be expressed 
hat this advance towards the amelioration of human toil shall not be check- 


ed, but that the end may soon be reached in which all 


will con:pete with small steam engines, or with water engines ; 


shall be demanded, and almost nothing of his muscular strength. Although 
we are yet far from this desideratum this consoling thought remains to us 
when from this point of view we compare our epoch with antiquity. In 
place of the sad inscription “Sale of Slaves” in the market place, we read 
on modern sign-boards ‘‘ Motive-power to sell.” 


REMARKS BY THE PRESIDENT, M. TRESOA. 
I ask permission to call attention a little more particularly to two points 
in the discussion which has been so well presented by M. Armengaud. 
If I estimate correctly the old engines of Hugon or Lenoir consuming 


) F 
“~ 


,500 litres per horse-power per hour, wot 


ld cost, at the present price o 


] 
|}at 10 per cent 
| 


f man’s intelligence | 


gas 1D Paris, 75 centimes per hour, as one horse power 18 75 kilog? immete! 
per second, it follows that power at the rate of one kilogrammeter per sec 
ond costs one centime per hour. If we reckon the work of a man turning 


a crank at five kilogrammeters, it results from the above estimate that the 


cost of this labor performed by the gas engines is five centimes per hour 


The later improvements however yield such results that one man pow 
per hour is afforded for two and a half centimes, 

I add these remarks because the gas engine thus modified is a motor 
into 
far more confidence in the future success of these modifications of 
motor than I the hot 


space and do not conform readily to the theoretic conditions of th 


which heat is transformed work in the best possible manner, and [ have 
he gus 
have in ir engines, which require so nruch more 


e problem. 





From the ‘‘ Gas Trade Circular and Review. 
Street-Lighting by the Phoenix Gas-Light Company. 
————— 


The Phenix Gas Company are at work in the Waterloo Read, pe 


nisslov 


for the purpose having been freely given by the Lambeth Vestry. The 
| scene of operations is from the South Western Railway Station to Waterlo 
Bridge. Atthe point where the main road is intersected by the traffi 
which crosses over between Stamford-street and the York road, there ar 
two ‘‘ sanctuaries.” Here there are two of Mr. Sugg’s gas lamps, each giv 
|ing the light of 200 candles. Four lamps of 100 candles each occupy the 
four corners furnished by the junction of Stamford Street and the York 


road with the main thoroughfare By this provision of six powerful lights 


an important centre of traffic is most effectively illuminated. Near the foot 
of Waterloo Bridge are four lamps equal to 50 candles eac [hose por 
tions of the Waterloo Road lying between the bridge and th lway sta 
tion which are not thus illuminated are provided with lamps of the ordinary 
kind, so far as concerns the form of the burner, but the quantity of gas 


consumed per hour has been raised from five feet to six feet. These lamps 


“t 
are forty-eight in number, and are placed only one-third the distance a 
compared with the lamps previously existing at that spot. The space be 


tween the lamps has thus been reduced from sixty yards to twe 


The light 


nty yards, 


and the number increased from sixteen to forty-eight. from the 
i burners 
in addition to which the light is assisted by the use of opal reflectors. The 
[The idea. bas 


been to give along the length of the road, for a distance of five hundred 


new lamps is that of fifteen candles, as against twelve from the ol 
posts are shorter by two feet than those usually employed. 
designed 


light at 


certain spots where special brilliancy is a practical advantage. Mr. Woodall, 


yards, an illustration of good lighting by ordinary lamps properly 
and sufficiently near together, accompanied by a concentration ol 


1 | . . ri) 
chief-engineer of the company, furnishes an estimate of the cost as follows 
etc., £120; interest on first cost, 
15s 


ght at 15, and 


Cost of lanterns, posts, burners, fixing, 


£12 ; lighting, 
per annum, £40 10s. ; 


tot al, 178 feet per no. 


repairing, etc., at per lam, 


cleaning, 
gas, 48 burners at six feet per hour, els 
twu at 35 ; uw, which, multiplied by 4,200. the number 
of hours during which lamps are alight in the year, gives 2,007.600 cubic 
feet, at 3s. 4d. per 1,000, £334 12s, 


gas used in lighting a broad road 500 yards long, well and thoroughly f 


total, £387, representing the cost of 
ra 
could be 


the cost 


add 


It is suggested that this lavish light 


The 
Jof lighting a section of road from 5} to 17d. per hour 1s, of course, to 


materially to the lighting rate of a district ; but they point out that it must 


| year, or 1s. 10d per hour, 


| diminished after midnight. company are aware that to raisé 


be remembered that only in the more public roads is such brilliant lighting 


necessary. Comparing the cost of their light and of the electric ight, the 


light on the Holborn Viaduct was fixed at 


company aver that the electric 


distances apart of about 60 yards, those on the embankment 50 yards, The 


lighting of the viaduct is distinctly faulty, because the intervening spaces 


are too great, and are in comparative darkness, Taking 50 yards as the 


} 
proper distance apart, it would require 20 electric lights to do the work in 
Waterloo The carbons fo: 


} 2n¢ 
volved in the toad. 


present exyj‘eriments 10 


~ : : n alone 
| these alone are said to cost 5d. an hour per lamp, and this one item alone 


But taking ls. per light per our as a 


be £4,200 per annum as 


will amount to £1,750 per annum 


fair price for the electric light, the cost would 
ry, Such is the assertion of the com 


It is to be hoped that the re 


| against £387, the COsL of gas-lightin 
pany, and we mention it without comment. 
sult of these competitive experiments will be to afford the public the benefit 


of the cheapest and best artificial illumination. 





THE 
| London, reaches us in @ much improved form, and under the management 


Gas Trapge Crrounar anp Review.—This journal, published in 


of Mr. Charles W. Hastings, who also publishes the ‘‘ Gas and Water Com- 
It fills a space before unoccupied by giving, in a con- 


panies Directory. 


densed form, the items of interest to those engaged in the trades connected 


with gas making, as well as to the gas makers themselves, and also a gene 
| ral discussion of gas matters 
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Lamps, City of Boston, for Year 1878. 


see 
Lampe DEPARTMENT, Jan. 10, 1879. 


the City Co cil 





nt for the past mun 

y submitted, in accordance with the ordinance of 

3 city requiring it to be presented on or before 
the 10th day of January. 

It contains a table showing in detail the expenses 
f the past municipal year, a table showing the com- 
parative expenditures for twelve years, a table show- 
ng the number of lamps and comparative increase 
juring the same period, together with such general 
formation as may be of interest. 





the past year has been considerably in excess of the 


ear previous. 





tion, at one of the large stores on Was! 
Inquiry has been made to asc 
of illumination could, with econo 
in this city, in the public streets 
The largest electric machine manufac 
‘Brush Light Company,” which s 
favor with the public, i 
sixteen lights, each equal to that lat 
the outside of the Mechanics’ Charital \ 
building, on Park square, and 
the building on Washington square 
vard street. 
Should sixteen lights, which this 


ble of upp lying, be 





pertains on, Boylston streets, and the 
Garden, it is propable that th G 
streets would be quite as wel 


The cost of the electric ma 


lamps, posts, wire, etc., and setting 
less than $6,000, not taking into 
ing which it would be necessary to ¢ 


machinery. 

The cost of maintaining the lamps 
chinery, etc., is in place, is mat 
annually, without allowing 
or interest on the plant. 

As yet the carbon points are rot made 
length to produce a continuous light oy 
eight hours; a difficulty which ma 
overcome, 


] 


The cost of gas, lighting and care of t 


‘ | lighting the locality indicated, is $ 
Annual Report of the Superintendent of | lighting the locality indica 


The estimated cost of the plant is 


| depreciation cannot exceed $50 per a 


It will be noticed that the present 


is considerably less expensive th the | 


GENTLEMEN—The Annual Report of this depart- | 
icipal year is herewith respect- | 


| 


The increase in the number of the public lamps | 


A large proportion of the new lamps which have | 


een located are in the suburban section of the city, 
rhere oil is used. 

Constant and pressing petitions have been made 
for the location of new lamps in the outlying dis- 
tricts, and for the lighting of rear passage-waya in 
16 older section of the city (where they are demand- 
‘d as police necessities), which have been generally 
sgarded by the committee as reasonable requests. 


tric light, although the squ 
lighted, and sufficiently so to justify the tr 
There is no other place in this city Ww 


ild be dis nti 


like as many gas lamps cot 
same pumber of electric lights, and consequs 
any other locality the comparison ¥ 1 be 
favorable to electric lighting. 

PUBLIC PA 


As stated 1n the last annual 


ment, there are public lamps 
Common and squares of the city to t 
250. 
The location of these lamps has been ¢ 


gradually for many years, under charg 
very considerable expense to, this departr 


request of numerous citizens and the I é 


ment, as the public safety seemed t> demand, 


is fair to presume that with the laying out of 


park a greatly increased demand w 
public lighting. 
Quite a large number of these lamps 


| during the winter season, when the park 


| frequented. 


During the year a large number of old wooden | 
sts and small lamp supplies have been discontin- | 
| petition for lamps upon the Public Garder 


ied, and iron posts and new and large gas supplies 
tin, adding much to the general good condition of 
ne department. 

There still remain standing about sixty wooden 
posts, which have been in use for a number of years, 
ind whicb should be speedily replaced with iron. 

The replacing of the old and worn-out small gas 
npplies by new and large pipes must be continued 
© prevent leakage and consequent danger to persons 
tnd property. 

ELECTRIO LIGHT. 
The project of lighting by electricity has, within 
ue last year, attracted considerable attention. 
now, making to ascertain if a better and less ex- 
ve light can be produced than that of gag. 
In this city nearly every one has had an opportun- 
of seeing the light as produced by the electric 
hines at the exhibition of the Mechanics’ Charit- 


Within the past year but two or thre 1m 
been added to the number upon the parks 


ceived the favorable consideration of the ¢ 
on Common and Squares, and referred t 
mittee on Lamps. 

This committee, while recognizing the . 
of additional light upon the Garden, did 1 


the expenditure absolutely necessary at this 
especially in view of the investigations and inqu 


relative to lighting this ground by electricity 
The annual cost to this department of mai! 


| of the lamps now lovated on the Uommon ar 


Eng!and and France experiments have been, and | 


of the city amounts to nearly $10,000, wl 
properly be charged to the department 
public parks in charge, as is th i tk 
cities, 


The attention of the 


the subject of 
CHANDELIER POSTS, OR CLUST! ‘uPA 
This method of lighting up some of the 


ile Association, and, since the close of the exhibi- | points of night-travel, which, like § 
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6 square, are very broad 


pedestrian, has been adopted with 


n ft juares in the city 
f the larger cities of 
thy of rious consideration 
of a circle of eight to 
x t only afford the 
et, but the rele in which 
¥ ifford a safe standing place 
f horse-cars Or Cross 
expense, be made ornament 
LIGH N 
~ ntr was made with the 
Company for supplying gas for 
Brighton and that portion of the 
Bosto 
py of th yntract made as 
f agreement, made this fif- 
lary, an the year eighteen hundred 


and between the city of Boston 
the BDrookill Gas Light Com 


ished by law of the 


f Mass isetts, of the second part, 
kline Gas Light Company agrees 

s required for lighing the public 
art of the city of Boston men- 

f incorporation, on each and 

this ntract, as herein 

manner and between such hours 
lent of Lamps of said city shall di 


e-pipes for public lamps 
new pipes are required, and to 
in use in said district, and to 
pes and repairs only wrought-iron 
oI inch in diameter, and 
6 iron couplings and bends or 
e-pipes to have a regular fall 





Cor further agrees to fur 

re f t I ] 
¢ 6 pu Cc lamps in said 
16 same to said lamps, said burn- 


wn as the ‘‘ Sugg burner,” 
ne dollar and twenty-five cents 
urners and fitting the same 

said parties; and in the 
er and October, during this con 
i clean all the street burners in 
ut interfering with the regular 


and also to furnish to the said city 


whiskey as may be ne cessary to clear 


structions, not to exceed, however, 
any € 

Boston agrees to pay to said Gas 
for gas furnished as aforesaid, at 


ars per thousand cubic feet of 
sh burner consuming four feet per 
taxation, and to make payment 


es to employ lighters to light, 
f all the public lamps in said 
light aud extingnish them punctu- 
printed tables to be furnished by 
nt: sball make written returns to 


tendent and said Company, on Monday 
the number of lamps lighted each 
ne of beginning to light and begin- 


the same, and shall keep the burn- 

f the pipe above gronnd, within 

free from frost and other 

te notice to said Com- 

f any obstructions 

ny cage of gas Any neg- 

amplighter shall be considered 
r his immediate dismissal 

pay to said Gas Light 

able expense incurred by 

saterials required for putting 
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= ee pipes 1 Keeping the fj 
repair, and also to repay to said ¢ 
the st of the regulator burners and of 
b é; provided the cost of said | 
‘ 1 one dollar and twenty-five « 
half of r sopable I é 
and cleaning said burners in Sept er a 
8 atores i 


I{]. It is further agreed that either 1 


with the consent of the other party, m 


tot ( it 18 VI exper I \ I 
the burners in use In the I lamps 
trict witt t 1nterfer with tl re l 
1G i I na ail! ‘ r I t 
lore be is such test to be n n 
fs @ representat of « b party t 
irt rs wi 1 Vary morte t il e-tent 
from the designated standard shall 
said Gas Light Company, the t the 
borne equally by said Company ar 1 
[V. It is expressly agreed that the 
lava-tipped burners sha be eaned by 
lftadie brusb, and that n eta ine! 
used upun them, and no hter al 


open the regulator of any such burner 


pose whatever 


V. This agreement shall nt 





eenth day of February, A. D. ei 


dred and seventy-six, and thereafter 





ayreewent shall be mude or either f 
Shall notify the other cf its wish to t 
same. 

Lhe above e mtract embraces the 
points now covered by the several agre 
i t? 


vith other companies made since 816, 
prices for gas, which are varied fron 


the present prices of which will be f 


B ne 

I gbtor 2 

West Roxbury, 2 

Charlestown 

In the summer f Sif at tl 
then Committee on Lauy the follow 


were made in the price of gas for the } 


R ¥s ‘ 
{ i est yT ‘ 
I riv in he \ at 
com! é the { ré 
made 
In Roxbur f $2.45 | § 
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ion where they are in use The cost of adopted 
maintenance of these lamps has not exceeded $ 
ach duri the past year, including ‘ightir 


care, oil nts, chimneys, carting, wicking 


PERTY F THE DEPARTMENT. 




















In at tion to the public lamps now | ited 
ands of the lighters, the depart: - 
yssessed of t following property 
Six posts for stone sidewalks; 6 iron | 
ridge vith short bases; 2 iron posts for I , 
t t i > jron posts for Common; 3t a 
post sed on the public streets; 14 
369 n intern frames 1 small quantity 
1 boxé f s 
' } 
vagons of them witt 8 
carrvi nterns ,} punges tools for sett ; 
and repairing lanterns ; »nd the necessary blan 
harness, and horse equipments. 
Als rs harnesses; 1 top buggy; 1 oper 
buge. I buffalo rob 2 wool robes 
t} sary stable and srreet blankets, kept f 
exclusive use of the superintendent : 
FINANCIA NDITION OF THE DEPARI 
The | nee f the appropriation on the i 
if = tk st of Jar I 
rv R78 vas bs r} f 
There was expended during the remain- gas 
de f uncial year { Blectri 
The balance unexpended and trans =n 
ferred to other appropriations was > 
The appropriation for the financial year the 
ending on the 30th of April next was.. $47 
Amount expended to date . an 
B inexpended $159 , 
( 
An t sufficient to meet all anticipated « j 
penditures of the department for the remainder of ' 
the fi al ve and allow of the transfer of ¢ , ; 
or more (o other appropriations, 
By the decline in the price of gas, oil, and other 
material. and the reduction of salaries, the expenses 
the department have been reduced from time ; 
nm ntil now the average annuai cost of ma 
ance of eace street lamp is less than prior to 15' 
when the imps were lighted and extinguishes : 
reference to the hours when the moon was due t 
shit aera 
The great aggregate cost of supporting tl ; 
yartment is to be traced directly to annexat 
ym half of all the street lamps are located within the 
annexed territory, and more than one-half the ap; : 
priat nD s expended outside the old city limit 
Ther al at the present time over 4() miles 
streets and places lighted by this department, cover 
ing a more extended territory than any other sim 
department in the country, é 
Che length of streets lighted in the old ci 
in 1867 was not exceeding 85 miles. 
Lhe committee of the department, consisting of 
rere 


Aldermen Whiton, Faunce, and Spauiding, have ge 
eral supervised the purchase of materials used | 
the department, which have been procured with th 
advantages of the largest discounts. 
Respectfully submitted, 
Gro. H. ALLEN 





The Electric Light in Paris. the scie! 


Ve 

F r . that Gas } 

f y f S imount 

/ : t | 48 rl 

The htino of lar spaces by the « 4 
es} he experiments at Par pe 
some ta r ird the } 
mod I n compared wit ( 
( ¢ Etat pal i 36 
inter ng article on the subject rhe author of the 


takes as a basis the 





Cernes@on, which has béer 
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hows the cost per 

‘ candle to be 73 cen 
| ectricians count 
I I the amount I 
i é l it least, to 
own t centimes (about 

1} this basis, the ec 
" " test vith gas in 
lle is equivalent 
I standard, these 11 gas 
t nti per hour- 
At the present higures 
ectric light to that 

equal s as 73 t 

to the 
| inaer € 
still st 

me M. Cernes 
t iestions of rela 
et out of order, ete. 
supplied with four 

1 tl i@ } 
f y rs, while witt 


He finds that from 


extinctions 1n all 


. ting from merely a min, 
ven 45 minutes 
ff Sewage into the Sea. 
- 
R wn, C.] 
prevails that if a town 1s 
the t necessarily in a more 
than inland towns, respecting 
‘ ti niy t ivail itself 
bn 4 to vet rid f its sewage by 
f J t thi an eroneous impres 
f st of our watering places 
desirable to offer a caution 
nt lating idopting a similar 
I tI 1 Blue-book of 187¢ 
I i t is as follows That 
t t, or on tidal estuaries 
n sew into the sea or estu 
f vy water, provided no nuis- 


mode of getting rid of 


stified on the score of 

I ted encouraging the 
, : 7 

€ 1 o% wag LSposal, ind 1f 18 

rt no data whatever 


nt vallat by which tne jual 
Dp led no nuisance is caused, 
| l 

to a great number, if not 


night have been stated 





. 2 an¢ the sewage must be i 
t point not only below low 
I € 2 well ascertained curre! 
y it permanently se ward A point 
vith these conditions is but 
xrist se to the town, but has to 
st tfall s rs, or rath 
sl i be a cont 
the 24 hours, instead 
to I resulting in a! 
i ind 18 Gey tion along the shore 
tfall and its immediate neighbo1 
t distant places to which the tide 


I writer has had occasion to inspect 
' es where tl foreshore is beit a 
S WAY At first the mischief 


if the sewage are visible 


l 1 the I vledge of 
' r ’ f hore 
t 

‘ ‘ »hithert 

l t not a merely 

: tl ext t " y the tore 

se wa t low tid 6 not 

é ; to health. 
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The difficulties attending the dischar f sew he tw 8s, howe r, disappe DE Cast it pipe and fittings of proper weight, free 
into the sea would be diminished were it not t is it lantly proved that sewag ‘ from sand holes, should be used, and should be coat 
has a higher temperature and a lower spe ffensive prope ‘ i with coal inside and out Joints should be 
than the sea or river water, which causes it I The d ced ium and moziten lead, and all lead ccn 
the surface ; and if it is not carried seawa I 4 s i be by brass ferules calk 
part of the suspended solid impurities are v I I 
on the coast wherever there is stil! water and l | i vert int | If th und these instructions are carried t 
current, whilst the rest of the suspended, together ble for r} plav which he has f tl t ’ e ¥ i ur judgment, be practically safe 
with the dissolved, impurities fluat on t " é f the 1 f 4 
and ars carried backward and forward by ev de by 4 si ter } \ 
decomposing and liberating gases (sulpl tte y- | of this } s (Ww automatic mod OUR EXCHANGES. 
drogen being one of the most offensiv I 1 8 t press) bas t placed i 
health and polluting the air hil f Sanitary Appliances. By an ay f | 

In some cases, by means of long outfall s t the slud is the bulk of its water presse United States. 
sewage is carried clear away from the place | it the lent red n, bot and 

















t, as at Brighton. These practically become elo t sistency, enables the sludge to be bett ( a 
od cesspools, in which noxious gases are generated and utilized " n any otl Way aff 
and are liable to be forced back into the town drains. . The Tecumseh (Mich. ) water works were frozen uy 
and thence into the houses. In these long outf ing Ul t ** cold snap. No water could be 
also, the solids deposit, and involve both expense and Drainage of an Apartment House. bu A he pipes 
difficulty to remove. Even if the places } -_ 
the sewage really get rid of it in this way, they ar he . tary En eer, for } Che West Chester (Pa.) Gas Company has reduced 
frequently simply transferring it to others, a set iry, gives afull page illustration showing how this | the price of gas to $2.80 per thousand, and the Bris 
the tide carrying it so as to cause mischief and ht »e done, which is described as follows t Pa.) G Company to $3 per thousand 
ance elsewhere. J ement of drain pipes in an apartment 

No better illustration of t!is can be iven t ise al bstant the same as shown in istra ’ 

; | A break the main of the Pittsburgh (Pa.) Gas 
experience of Margate. The authorities there pr tion of a city dws y on page 20, January BACs Sas See es tae 
proposed, after much com pe tition amongst Val er f last year r f iy Biape " 4 ; a 8 ‘ an _" 
gineors, to adopt a scheme |} y which the sew vas B gin v1 t street front the d ble t | jeortape ; oe id a — ba lyase a 
to be discharged into the sea, in a bay about a li is iced pipe asa s I i st sma ee ee ee 
a half eastward of the town, where it turned out that | back pressure from the sewer duri 18 ‘ : 
there was practically no current seaward t had | wind hese traps pl Lata yj t whe! 
the scheme been curried out, the coast the vould | ean be readily examined and <« uned. The vent shaft S A Beers & ( of this city, have asked of the 
have been permanently polluted, as the sewas 1/ up the front w uced the firs es ty of Ne Britain, Conn., permission to lay gas 
bave risen and dropped with the tide, ev ps s1 sable to ventilate tl pipes u h the vances ts, and have agreed, if the 
kinds of dangerous and offensive gases, wo rectiy. p rt I r are aqjolol yD l . permiss! on} granted ” furnish - bs yr each street 
have effectually driven visitors away, an lha 16} y lows at a eat height than the top ol t my nul o night spe night, for 10 cents, and to 
ciated to a serious extent the value of the neighborir pipe, in which case any foul air would be wafted into irnish night for 14 cents. 
property. them on occasions, and prove a nuisance 

Ramsgate is in a similar difficulty, and many oth« A fresh air or ventilating shaft, ends at an opening he wor f replacing the gas lanterns with oil 
places could be cited where it is a matter serious | at the b, having an open iron cover ; it is pursuance of the contract recently made 
concern how to deal with the sewage I i yn ‘ ed as a vent for gas when a column of wat r | for lighting the streets of Columbus, C., with oil, is 
ties are compelled to drain their towns, and the very! solid matter is coming down the main pipes a pre pr ressil vly, and in the meantime the city de 
effort they make to comply with the sanitary requir cludes the possibility of the traps up-stairs ng | pend n t I ym for steady light a part of the 
ments of the day appears to involve then: in almost | forced by back pressure ‘ n darkness the remainder 
greater difficulties. There is only one way of safely The vent shaft up the front wall sh Lt ! 
dealing with sewage at seaside places where the tidal | inches in diameter. SI i the ou wei O.) Gas Company has reduced the 
currents are not clearly favorable, and that is le- | by back pressur conngency posil 2 The oiets ponte A valinaited a 
odorize the sewage before it is discharged to t ties tis supposed the sewer gas could f ; : 
aoe gan 3 SBE 9th tone ~ 0, but it wasn’t —_ Meanwhile, during cold 

The authorities of Glasgow have had the gq t There 1s at 5 pi} int . a = ee ee es eee 

intity burnable greatly reduced by freezing of 
of how to get rid of their sewage under t ash | Each trap ul F ?  ieaibaiiedea eal at ~ 
foralong while. A royal commission . ntila a pipe, ext g " I y meércnoants use Oll in their 
this case, and although the result of this he ti his veut pipe 
vise the adoption of a scheme to car han i cl nd 1a ruuu ; | Ser P f neso t red 
twenty-seven miles in a tunnel to the sea, a listance from a point re tl t 5 F ee - ? "3 ™ me ame goon oe ~~ 
mous cost, and although this advice was s » fren} S vrities claim t ippointment : 4 Special sac ge rive- Wells, 
at ceniicaciin akvan, Ue Gitiaaiiee | Kies : ail Ne dada ltt : " - dere Pr — _ : . Saar st 
into their own hands, and appointed a cor [t will be noticed that the basins 11 5 r Soy 5 me : lili peanirdianninanei deena! emcee 
their body, which has since presented an « vy into a nch w e-pi} The same 1 8 i| ' = * . ‘ : — ae to f : oe — ie 
able and inte resting ré port, giving the res [ elu »bserved II V iI the tr af 5S A —_ nei a suet a 
investigations, ‘The conclusion they arrive at is not | above 
to adopt the recommendations to discharge their sew If the rair pipe wer dt : : 
age into the sea, but to disc! int fa un of water, or choked up, an th Phe ¢ ati En + of Sunday says: ‘* We 
Clyde, aiter it has been purified by chem l treat f the main waste-pipes were in use passing down | 4re lt J rmed that the Edison Electric Light Co. of 
ment. atter, the advantage of the vent-pipe to the curt New ¥ ty recently made a proposition to the 

Where there is arisk of nuisance, to the | would be een; and its outlet being at the curb, no | Cincinnati Gas-Light and Coke Co., offering to sell 
place to be drained or to its neighbors (which is | offensive smell could enter the house. It willbe no- them the exclusive use of the ‘light’ for Hamilton 


equally important), by discharging sewage into the 


sea, a clarification and deodorization of 


can be easily and cheaply effected. No attempt to | covered, and not 
arrest the solids in catchment tanks can possil bottom, which shoul 
satisfactory, inasmuch as they only remove a ver; ‘In the systen 
small portion of the solids, and become hug! 8s nobst ted com! 
pools, which have to be cleared out at ‘ 
o certainty of causing great nuisance. Filtrat V t 
is not admissable, as the filters soon get 
and become in addition as great nuis 
ment. tanks. By deodorizing the sew 
difficulty is overcome, as the sewage is n 
fensive. <p 

There has hitherto, been much prejudic . 


t} ] 


ticed the main house waste passes along the cellar 


he sewage | wall, where any defect or leakage could be easil} 


County for $40,000 


Gen. Hickenlooper, president 


} ‘lw die- | of the Gas Company, promptly retused the offer. He 
y di pany J 











in many cases, under the ,r | has more fa in coal than in electricity 
i never be allowed a . ame ore 3 
f dy pipes shown the r Capt. Jas. B. Eads has prepared a plan for the 
snicat s with the out In |1 mati f tk Potomac river-front, and the im 
n ti prov ent the sewerage of Washington. 
riod 

Darkness of Caverns.—The fact that the light 
f tor t diffuse itself in a cavern is as- 
" bed ft pre n¢ yf a mouldiness whicb covers 
their fs and sides, and absorbs all those floating 
7 ex - | particles of st which would otherwise act as reflect 

ors. — 3 i 
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Stoves to cook for on 

Gas Heating Stoves 
tADE tk om ADE MARK 
TRADE MAI If Gas Companies will give Ty 


couragement lity of manipulation, 


THE FUEL OF THE hima iin , ce of the simplicity of construction. 


The Par is Company (Fra s tr esome, requiring very little attention 
a $2 per cent f t { 2 EY naive 

MD SUU-IML” 05 GU STONE, =x ae a 
aa Stoves and Gas E stead of being separated, as is the case 
WM. W. GOODWIN & CO.. In presenting our Gas S roce remain thoroughly incorporated 
favorable considerat we the f eat, a t of great importance in a nutri- 

SOLE AND ONLY MANUFACTURERS f the advantages in com 18 in an economical sense 
f the most perfect burners in all 


1012, 1014, 1016 Filbert Street, Phi delphi, ee a ouster Be Weasel Gane ee 


And 142 Chambers St., New York. f heat, soot, smoke, dust and smé eq by scientific research. 
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HOTEL GAS COOKING STOVE, No. 


Hot-plate,! The Boiler, which will hold about ¢ A movable copper reflector for radiating the heat 


S) 


Size, 39 in. high, 40 in. wide, 21 in. deep 


48 in. wide, 24 in. deep, with bright rail. made of copper (tinned inside), w é to the room 
is stove is specially adapted for hotel use, having draw-off tap, and separate burner “ : . P 
panegeing pelea P ; ' is Stove is also made without boiler. 39 in. high, 
a 24 in. Roasting Chamber, lined with tin plates, the An Iron Cover, with two holes for , 

. . 4¢ wide. 21 in. deep, w one 24 ; : 
burner being divided in the centre, only half the gas sauce-pots, is supplied with each S , le, 21 in. deep, with one 24 in. and one 22 in 
can be used, if required for small joints. pans, one for grilling and toasting e other { Roasting Chamber (tin lined), with oven over same, 

The Oven, which is heated by the waste heat from ing fish. lot-plate, 48 in. wide, 24 in. deep, with five single 
> > ta dee »2@ ; , » for slidine trav is cad . r the } . : : 
the roaster burner, is 18 in. deep by 20 in. wide, for A sliding tray is placed u ners and two double burners. 
baking pastry, &c for removing dirt, & 
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THE “SUN-DIAL” GAS COOKING STOVE 


These Stoves are constructed especially to meet 


the requirements of domestic economy 


Economical and inexpensive cooking is ned 
by the simple method of utilizing every particle of 
heat derived from the gas. 

Departing from the old system of gas <« 
which was open to many grave objections, the gas 


burner is placed aBove the joint and not under; 





over this burner is fixed a radiating metal plate to 
reflect the heat; the same burner, being above the 
joint and beneath the Oven, answers both for the 


purpose of Roasting and Baking at the same time 
By another simple contrivance of surrour g the 
Oven with a case or jacket, the heat is thereb 
creased, the combustion is rendered complete, and 
also serves another important 
regular distribution of heat all over the 


most limited experience proves that in all the stoves 


purpose in causing a 


now in use the Oven is always 
nearest to the fire; 
occurrence for food in an ordinary Oven to be raw 


hottact , that 
iULLeS pa 


consequenliy, it 18 &@ common 


in one part and burnt inanother. This is prevented 
by the hot air surrounding the Over 
THE ONLY GAS STOVE BY WHICH JOINTS AND 


POULTRY CAN BE ROASTED 


AN OPEN COAL FIR! 


These Stoves are so arranged that a family dinner 


can be cooked without the aid of any other appli 


ance. The various processes of Roasting, Baking, 
Boiling, Grilling or Toasting can all be carried on, 
and each process can be regulated to the greatest 
nicety by the adjustments with which each Stove is 
fitted. 

These Stoves have 


ble test, 


been submitted to every possi- 
, 


and can be therefore confidently recom- 


mended as doing all the work of a Kitchen Range, 
in a more cleanly, economic, certain and efficient 
manner; and 
would have the least 


no one, unless previously informed, 
that Jo 


these Reflecting Gas Stoves were not cooked 


idea 


a coal fire 


The following can be cooked by the Stove No. 8: 


A joint weighing 10 or 12 pounds, a large fam 


jie, a couple of ducks, two sorts of vegetables, fish 
I 


and soup, consuming about 40 feet of gas, costing 


from § to 12 cts., according to the price of gas 


ADVANTAGES 


1. An open Roaster 


2. Free from all contact with gas. 


3. A well-ventilated Ove 

4. No confined vapor 

5. A regular diffused heat 

6. A Griller free from smoke 
7. A Hot-plate fitted with patent air and gas |! 


arranged for Boiling 


slewing and Fry 


Tus Srove 1s FITTED WITH THE FOLLOWIN‘ 


RECENT [IMPROVEMENTS 
Ist The Roasting chambe1 S une wit 
plate 
2d The Roasting bu s é 
tap each s ar j ( 
et Cal © COOKE g 
3 Al nt ti ng I ! 
‘ a 


4th. A movable iron trivet 


nts Roasted by 


efore 
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IMPROVED FAMILY GAS COOKING STOVE, No. 
Hot-plate, 22 in 


Size, 36 in. high and 18 in. wide 


Roasting, Grilling, Baking, Boiling and T: 


7 


a mo 


¥ 


Size . W 


Mo er refl 


ible copper reflector for radiating the heat int 


i 





wide by lf 


Is capadbie f « 


lee 





| Ll SUT inasseni 


8.—Tin Lined. 


p, with three burners for boiling 


1 dinner for five to ten persons. 


























W +} 















































IMPROVED GAS COOKING STOVE, No. 7. 


Size, 30. in high, 15 in. wide, 12% in. deep Hot-plate 18 
deep, with one oval and one ring burner, with sliding tray under 


couple of fowls, grill 


Will roast a joint 7 lbs., chops, steaks, 
toast bread, bake pastry, rice puddings, potatoes, &c. 
Movable copper reflector, for radiating the heat into the! 
The roasting chamber of this Stove, is lined with bright tin plate 
1 at various he 8, au 


fitted with a movable trivet for supporting the 


burner is also inserted in the hot-plate with a separate 


COMPLETE GAS COOKING STOVE, No. 


With Copper Boiler 


3546 in. high by 18 in. deep. Hot-plate, 314¢ i y 19 


bright rail. 














With Copper Holler, 


e ) 
910 


> W 


rer 


yh 








The hot-plate has five air and gas burners with ts 


The burner for roaster has 


sliding tray for removing dirt, &c. 














and is divided in the middle, so that only half the l of g 
used when required rhe Roaster, is 20 in. wide, ar = ned ] 
back with plates, and with movable trivet The b r is < 
inside), about 23 in. deep, with copper al , ‘ 
burner 

This Stove is arranged f roasting 
toasting ier gas), baking, boiling f 3 
of cooking I el we ( 

It | movable ¢ ’ eflector for 




















LETE GAS COOKING STOVE, No. 9. 


eep, with 2 single 


&e. 


in centre, 


noving dirt 
vided 


double jacket or 


ith brass draw-off 


c burner witb 
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Gas Cooking Stove, No. 0. 


With improved movable slide over burn¢ 


r, which 
when drawn out, causes a much greater heat under 
the kettle. 7 in. wide, 74¢ in high, 9 in. deep. With 
front tin reflector to pan. 


Size, 16 in. 


Will grill a steak, chops, bacon or fish, toast | boiling 
bread, boil water, stew or fry with one burner only Will roast 


3 ft. of gas (at a cost of less than one cent) will | bread. boil wa 


grill a chop and boil a pint of water 











a fowl, grill chops, steaks, 


radiating the he 





Gas Cooking Stove, No. 3. 


With front tin reflector to pan 


high, 12 in. wide, 11 in. deep, with burner for 


hacon te 
icon, elk 


1 


ter, stew and fry 


“al into the room 

















, toast | 
i 


Movable copper refiector for | 





Gas Cooking Stove, with Oven, 
No. 4. 


With front tin reflector to pan. 


Size, 914 in wide, 16% in. high, 7 in. deep 


For roasting, grilling, baking and boiling. 
movable copper reflector. 


\i\sitaanaiuaiam 





i} 
Wi 








Size, 35 in. high by 22 in. wide. Hot-plate 


26 in. wide and 23 in. 





GAS COOKING STOVE, No. IO. 











deep, with bright rail 


The hot-plate has two round air and gas burners, with centre burner to each, and a straight 5 in. high, v 


air and gas burner for fish kettle, and sl 
is divice 
roaster is 22 in. wide, and is lined with tin plates, and a movable tin 
the dripping pan, with movable trivet. This Stove 
boiling, frying and stewing, and i f cooking a dinner for 
movable copper reflector fur radiating the heat into the room 


ling tray for removing dirt, 


} 


WM. W. 


} 
1 in the middle, so that only half the amount of gas may be 


is arranged for 








etc. The burner for roaster Boiler holds a 


used when required. The 


Witha | general use 


15 to 30 persons. 


large quantity of bo 


GOODWIN & CO 


** 


to hold about 8 2 


vith 


5 gallons of water. 
llons of water 

reflector is fixed in front of These Boilers are 
roasting, grilling, baking, the gas cooking stoves, 


GAS HOT-WATER CISTERN, No. 53. 


air and gas burner, and brass door. The 
l This Boiler is also made 
especially adapted for placing by the side of 
and are also strongly recommended for 
workrooms, factories, ete., or where a 
ng water is frequently required 


SOLE AND ONL FT MANU PACT U RE ES, 


1012, 1014 & 1016 Filbert St., Phila., and 142 Chambers St., N. Y. 
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In rev I | t t f elect ; 
the Jow? 8 t4 +8 
} rT ¢ 
tT; ra ; 
aA > BS | nt ¢ I 
t 6r t | ve bee! 5 
ed, lat, t " t t t rel vely t 
st ; 2d, to pr 4 stant ligbt i > td 
ry 
subdivide the light nD 
( I j sv 
The first decisive step towards giving tl ect \ 
f \ 
ight its present undeniat npor nee vas thes 
: I J : ‘ 
stitution of the magneto ( nd dynamo-electr rlisetrs Snoex. 
machines for galvanic batteries 
Owing to the more rapid nd ir rular wasting I : ‘ ‘ EYSGINEERS, 
I'l Ww 
‘ ‘ Pp € 
the positive carbon pet lifferent mechanical ar rag 
rangements were designed keep the points at ares” ut 
constant distance from each other Serrin’s 


} KKS APPARATUS AND 
has been principally used, till last year, when J , a CONSTRUCTION, 





on 
otber nd isolates them with a& mass, 8 i al ¢ - 
nary temperatures, but fusing at such as are n¢ 9% 
ry for the production of the voltaic are, and becom -_ 95 


: t= 9% 
then a good conductor. Powdered glass and kaolin | @uotations by G. W. Close J 


have been used for this purpose, but lately other pr Dealer in Gas St r ‘ ‘ 
arations have beer substituted, partly to render the with W 8 Scott 

E oo : fps: GAS AND WA'TER PIPES. 
’ sy ’ . 

color of the light more agreeable, partly to obtai1 a 4 

greater steadiness f 4 
This prope rty f the 8 latir y mass enable th 4 


; | gore 94 





surrent to be subdivided. Besides, the improve za, : ine 
machines can also generate several currents, so tl : os 
each may be used to operate several lamps. For : 
stance; tne 45 lamps which liuminate he Av vs 
and Place de l'Upera, Paris, are operated by th oy sseustncece, UA 
‘ T 1 i on 
machines, each furnishing four independent currents ihe vee qiay areas uw ACHINES. 


and each of the latter feeding a group of four lamps 


Each lamp has four carbon candles on a turn-table, a er i PORTS AND FIRE BRICK. 
that when one wastes a about 14 hours, the|.. _ - 
: Metro}; t nfs 
machir rKll uniform|y 1 new one can be] ' 97 
) 
in position by turning a crank The whole arrat 
. . M 9¢ 
ment is enclosed by thick ground glass I , Mo 6 
+} ] | y to} } } P 
the carbo pit - 1 o1 p, which is 


The copper wires f 1 the machines are < i REGENERATOR FURNACE. 
with gutt perch rried undergi nd tl , M 100 


] ’ if : GA Ue i S. 
earthenw pipes, and isolated every half-metr S METER 


: 8 

the supp rts Four wv run from each = ai 
) 

main wires to each of tl four carbon pencils of . 99 

lamp the current then 15 led by a single w t i I 1. Pa 99 

next lamp, then to the third, to the fourth, and tf > VALVES, 

ly back to the machine ; y, N. ¥ 97 


The 1 . nerat ix } re wher 5 t A> EAHAUSTERS. 
he iam] per 1X D I ynen it 








: M Q : , k 98 
sessary to operate a lam] [ts intensity is consid : 
as equa that of 10 gas-jets each consu ily ear: GAS COALS. 
litres per hou But this is only partly true, a \ 2 
g.8-flames must be regarded as concentrated at 3 
point. Ifa given en ire 1s 1 lbya ie gh, Pa 9 
ber of gas-jets, and then by the electric lamp, tl ( Md os 
latter cannot mo than 30 jet re “ on 
less between 20 and 30 Riot M 93 


A great advantage is the almostcomplete immunity Buti M N.X gency 98 
from danger of fire and the small quantity of heat i 
J Baltimon M [c&AS ENGINES. 


( i hia, Pa 91 
The city of Paris pays 1 fr. 45 c. per hour for BR : ‘ 


evolved 





\ GAS SCREENS, 

lamp, which nominally gives ght of an intens N. ¥ 92 

100 gas-jets. The scientific journals, however, stat t 8, Newa RURNERS. 

that the real intensity is equal to no more than 20 | , ‘ a, Pa 92 
SA ) Ss 4 

jets, with a total consumption of 2°8 cubic metres , ai a . 8 PROC LSSES. 2. 


per hour. Derby of Con 
} et Rostor | 
Further taking into account that two main wires x mp , a GAS FIXTURES. 
must be laid to each lamp, with four branch wir * t 


that every 14 hours new carbon candle must | Fos M MENT. 


bronght ir position by I 1; further, that o1 99 
chine, requiring o1 6-power, 1s needed for ey HOOKS, 

: ey ( 94 
four lamps, and cannot | placed at one centre w : i 
others, as it is impractical ind finally, the 98 
liable natu f the steam motive-power whi M 99 


lighting can at present be accon hed 
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MORRIS, TASKER & CO., cim7TeD. 


MANUFACTURERS AND BUILDERS OF 


GAS worRKs. 











BOSTON GAS HOLDER. 200 fect Diameter by 40 feet Deep 
WORKS: FIFTH and TASKER STS., Phila. OFFICE: 230 8S. 38d. St. Phila. 


BUTTS COAL COMPANY, Limited, SITUATION WANTED 


THE ONLY MINERS OF THE 


Butts American Cannel Coal, | SUPERINTENDENT 








. : SMA OR MEDIUM-SIZE VORKS, OR 
Used by. Gas Light Companies for enriching purposes, anc d acknowledged by gas men a superior article 
ranking with Peytona and Cannelton Cannel, used so largely in New York and the New Et ‘ and States POSITION AS ASSISTANT 
This Cannel is also a very superior grate coal, and burns very like the English Cannel. Also Miners and | 4 
Dealers in | By a young man thoroughly acquainted with the l 

.citoinpenagenrgelel AND STERLING GAS COALS. manufacture and distribution of gas, and a practical me 
: : n all its branches. Best Of references 
Prices made at the Mines, atNew York, Buaffalo,and Cleveland, or delivered in the yards of Gas Companies acatatiestiaitaiainia ti 
. Address, SUPERINTENDEN 

by the cargo or car load Orders solicitec T ind Pp romptly filled by addre ssing p 

4 ’ Care rf 8 Ofte 


‘ealetiiate CLARK I. BUTTS, wan., x 
359 Euclid Av., Cleveland, 0. CLEVELAND ‘OHIO. Zuccato’s spi celnina 


TO COAL GAS COMPANIES. | | WANTED---TO LEASE. 4 new invention forte 


id reproduction of fac-simule 
opies of any Writing, Draw 
AN ENGINEER OF 2% YEARS EXPERIENCE AS 


ing, or other work which can 
be done with pen and ink 
WANTED—TO LEASE BUILDER AND MANAGI co iis 


AUTOGRAPH LETTERS. 





_ . ' . — DESIRES TO LEASE A GAS WORKS ironiar gic t re first 
THE AMMONIACAL LIQUOR OF A WORKS Circulars, Music, ¢ are firs 
/ : written upon a sheet of paper 
CARBONIZING 16.000 TO 30,000 TONS For aterm of years. Works must be of sufficient capacity to | in the usual way. and from this written sheet 
— . . a'iow a fair compensation for money expended necessary 
OF COAL PER YEAR : ; nin 2 PE UR 
. mprovements and time spent in running them 1) COPIES PER HOUR 
We aiso fit up a Very Cheap Plant for Gas Com Please state in unswer size of works, capacity of holder, i e printed upon any kind of dry paper or other mater 
panies, to make up their ow! | r, ai supply first ass | 5!2Z¢ and length of street mains, cost of coal at works, number n Copying Press. 
men to run them of screet lamps in use and their price per year, date of con- 
struction of works, and any other information that may seem | THIS IS THE MOST SIMPLE, RAPID, AND ECONOMI 
Our Plant turns out the Hest Quality of onsistent. Please address RR. H. GARDNER, AL PROCESS YET DISCOVERED. 
Ammonia at Less Cost than any other now 468-2m. Care AM. Gas-LIGAT JOURNAI isands are already in sucvessful use in Government 
im use. - - ffices, Colleges, Academies, Public and Private Schools, 
Cc. WOOD & Co. . 1ilway and Insurance Offices. Also by business men, law 
‘ 2 MANAGER OF Eee : : 
AMMONTA MA \ RE} 8 ergymen, Sunday-school superintendents, mission 
469-41 rs 


Tar and Ammonia Distillery | Tm: simmons Harawore co., of St. Louis, says of it: “Om 


GAS WORKS FOR SALE, LOW. obese yo ietamescun ia eae 


Ww price " 
Se ag pract alk vledg @ aa - 
\ Coal Gas Works of 3 8, capa f fu un « und Ammonia P 
nishing from 7,000 t " feet of gas per day ments Address, JOHN G EY THE PAPYROGRAPH CO ’ 
Apply to CHAS. S, HASWELL,JC. E Care of Mr. C. O'KEEFE i 43 and 45 Shetucket St., Norwich, ¢ 
4 Bowling Green, N Y. 472-2 Italian Hotei, Cork, Ireland, | &@" LOCAL AGENTS WANTED, 
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SILENT GAS ENGINE, 


Always Ready to be Started, and to give at once Full Powe 








OR MAINTAIN, 
OAL, NO ASHES, NO DIRT. 
ER, NO EXTRA INSURANCE 


© PUMPS, NO LEAKGAES& 


BURNS COMMON cig 


{ IPTION PER HORS WER, 


21 ie2 Cubic Ft. Per Hour. 


WHILE STANDING, LITTLE WHILE 
“ ( DODN« WORK, AND WHILE 
Ht s IS PRECISELY REGULATED BY 


OKTION TO THE POWER 





ES AT PRESENT OFFERED, 2, 4 and 7 H.P. 
LARGER SIZES TO ORDER, 


THE NEW OTTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Priving Electro-Magnetic Machines, 
And nseful generally for all work of small stationary steam engines. Where wor e with a steam boiler and engine is at its maximum, but 
stit minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO., 


3045 Chestnut Street. Philadelphia. 





NEWCASTLE AND PROVINCIAL GAS COALS. 
Pricatieneanpigetrnd my ‘ ‘e PAT. aie paar 


ALSO FOR THE BEST 


Ee LIN OLB. GAS COAL, 


DELIVERED AT ANY PORT IN STATES 








We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different ( I ri is will yield in practical use fally 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 
janze 2. PERmins. PERKINS & CO. 15 SOUTH STREET, NEW YORK 


SA SS. the use of gas for Cook- tion. We will print with 


: , . , . ' M: - . . a ‘ i 
We would respectfully ing, Heating and Manu- your imprint, and with 


call attention to a pam- facturing purposes such alterations ile sean 
phlet which we have pub-- We would solicit: an wish, on eee quantity 
lished for distribution order, feeling sure that a ®! the following rates: 
among gas consumers, in promotion of knowledge 500 . . $20 

the expectation of in- among the public gene- 1000. . . BB 
creasing the Gas Con- rally of the ease and com- 2000 60 


sumption, by answering fort of Gas, in its many ; 
ae “Whi Single copies ents. 

the questions most often uses. will increase the de- singre CoOptres 10 cent 

asked over the counter, mand, and largely repay Copies furnished from 


as well as for introducing the small cost of distribu- this Ofhce direct. 
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FAI , [ BYE-PASS DIP-PIPE. 
WIiIILLIA Ni FARM ER 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS S87, 89, 91 L111 ee wes NEW YORK, 


WILLIAM FARMER : be col ted m tir » the Manufactur f Illuminating Gas Will furnish Specifications, Drawings 
and Estimates for the Erection of Gas W Capac i will «¢ t the same either on Commission or by Contract 
Haviug made the Construction of Gas \ Sj ‘ | ect 8 faction can be guaranteed 
Sole Agent for the FOULIS HYDRAULI L\CHINE f Drawing aud Charging Retorts 
Sule Ageut for the ALLKEN and YOUNG P1 Ess FOR MAKING ILLUMINATING GAS 
Ni QO] ilk FOLLOWING INVENTIONS. 


EXHAUSTER (Screw Propeller) | G A i < lensatic DUMPING BARROW for Whe« ry © ~~ bon ake and Lim Ete 
HYDRAULIC MAIN for Red by Pre SSul k r°s ZIGZAG SCRUBBERS for “— thalizing the & i Re y wu ir, At NmMo! . 1 





Naplitualit BY E-PASS DiP PIPE! ythe Pr Retorts, Ete sae sr cut above SELF- ACTING WwW APE R DISTRI3U PO a 
tur Scrub uid Washers, Et MOV AB Lis “DIP PIPE t R id E ynalizing the o Pre sssure on Retort Sapa soca SCRUBBERS (Jack- 
Licd bceovomizing Space and bulidi DUPLEX CE NTRE SEAL tor Keeping all the Boxes in ntinuously in action. 
E LLC »W F EMI 
i ‘ D. Hos } Pres ti g gh, >. 
k i Bice M ithe VANDERVOORT SMITI ag Ma iS 2 ( npany, N. ¥ 
‘ . PreK, |} i S H D, Presid 4 5 118, Mo. 
A VANDE vark. M 


Cc. CEFRORER. ; MITCHELL, VANCE & CO. 
vi a How to Burn Gas. snare 


CHL LNDE LIiKRS! 
G AS BU KR IN HRs — —_ len 2% : “se nd Every Description of 


{ nea le book has bee 2 
ry GAS XTURES 
GAS HEATING AND COOF ING APPARATUS > the neber of Me Jes. ‘Girnecdilia. t+AS FIXTURES, 
agp Aliso Manufacturers of 
FITTERS’ PROVING APPARATUS, ETC., sah = Mb CiNCINNAtl, LORether | ane Gilt Bronze and Marble Clocks, warranted best Time 
{ t e. t ‘ fror rot. Chandlers lecture k s lantle Ornaments, & 
No. 248 North Eighth St Philad ' oie wpeke ceepers rnaments, &¢. 
showing the loss of t resulting from the use of 


; : ; Salesroom, S36 DROADWAY. 
| t of dh ‘ent kinds of glass. 
GEO. W. DRESSER, aa ig NEW YORK 
i he inte ( r sale to Gas Con pa Special designs furnisued for Gas Fixtures for Churches 
mn nies t ite tuitously among consumers P i : Res. aX 
CIVIL ENGINEER. (1: Ges companies can indace their consumers to | —pvar 


\DVANTAGES OF THE STRAP FILE 


1 shades. one-half ( : 
TRINITY BUILDING, Ri at ae st. It is simple, strong, and easily used 
[he } ‘ 210 per thousand Orders may nd. Preserves papers without punching holes 


ee , rd. Wi vays lie flat open 
ROOM 89 111 BRUADWAY t to the office of this Journal. aA gti 
wom 4th. Allows any paper on file to be taken off, with- 


——ee | 6 | ee ee Oo ee 
TE eo oct oc ee ne ee 


» BOSTON, MASS. 


Z 
x 
z 


| price of $1 Sent either by Express or Mail, as 
By far the Best and Cheapest Binder - P. MAHAN. T | directed 
. AMES P \ reasurer ‘panies 
Extant. : = , = 
onan By mail the postage will be 2¢ cents, which will be 
PATEN’D MARCH 39, 1869 EAT I 1dded to the f the Binde a7 ) 
KINC’S TREATISE dea he Binder. Send orders to 
Covert’s Patent Bind for g the Aw A. M. CALLENDER & CO., 
LIGHT JOURNAL, 


veboighiabe ONE SHEET AT A TIME C {} A i, {x A S. | aa 3 oe 
as received. , Aad ve i Ad 


| 
i 
and ha 


PRICE, amt cians AR. POST-PAID. \ | Bound in Cloth 'GAS-LIG Hi T JOURNA L. 


i ae na a — 
‘ me ade : ‘Prom PRICE, 810. | Three dollars. 


aA. Mm. CA 


4. M. CALLENDER & CO., 41 . PER ANNUM, 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 


Of Pittsburgh, Pa. 
MINERS AND SHIPPERS 


YOUGHIOGHENY GAS COAL. 


OF 


rican Gas Light dournal 93 
- ALLS 7 
A’ Ei Ee 


PENN GAS COAL COMPANY 


COAL, CAREFULLY SCREENED, 











This Company is prepared to furnish any am t of their 
ustly celebrated, and acknowledged superior GAS 
any point reached by railroad or navigation. on m¢ f 
able terms. 
General Office—89 Wood Street, rhe pt y Basin, near Irwin’s and Penn Statior 
PITTSBURGH, PA m the Pennsylvania Rail eny Rive1 
Branch Oftice—120 Water Street, CE 
CLEVELAND, OHIO _ aT 
No, <UY South iird S OO W:; Stree x Vork 
WILLIAM A. McINTOSH, President. Wall reet, New York. 
A. CARNEGIE, Vice-President. ; Ss OF SHIPMENT. 
W. P. DE ARMIT, Treasurer. > 
THOMAS AXWORTHY. Ager Pennsylvania Railt 2 (Lower Side 
S51-ly at Cleveland, Ohi Greenw Wh ae ware River. 
366-Lly i i (Lower Side), South Ambov, N. Be 
spec iianey -CANNELTON COAL COMPANY 
i O LJ a oy 
Orrel Coal ee | " VIRGINIA. 
Mines at Newt , Preston County, W. \ 
Company’s Office, No. 52 8. Gay Street, Balt imore, Md Ofte NNELTON, Kanawha County West Vir 
C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y 1 
Cuas. W. Hays, Agent in New York, Room 7, Trinity Build : 
ing, 111 Broadway. ( \ \ N N bE kan 
This Company offer their very superior Gas Coa! at lowe 
market prices. now ntry, a gross ton yieldi ng 10,000 
It yields 10,996 feet of gas to thet f 2,24 8s. of ic fee I AS 64°54 32 | . I od quality. 
good illuminating power, and of rem arkab purity ; € - ‘ “ T 4 
bushel of lime purifying 6,792 cubic feet, with a large an qc a ™ i~ | > : a <4 3 4 A Ia § ™~ Sf x a 1¢ > *~ I de 
of coke of good quality. : , . 
Ithas been for many years very extensively used by various MAXIMUM 1 A yield of 4°78 cubic feet per lb 
Gas Companies in the United States, and we beg to ref ght) 16 14-100 ¢ 
the Manhattan, Metropolitan, and New York Gas Light Con COKE, f very fins 1 of coal 
ies $ of Br vokiyn, Ne 3 7 ca "iy a, “ as Light ¢ ie ar ALI EA, 1 rer, P. O. Box 1747 Philadelphia. 
pany of Baltimore, Md., ind the Pro yvidence Gas | ght ¢ ERKINS & CO., 45 South Street,N. ¥ 
pany, Providence, R. SALES IPANII W. JOB & C®,, State Street, Boston. 
Best dr ¥ coals shippe od from Locust Point, wharves, an W. BENEDICT & SON, New Haven. 
prompt atl2rntion given to orders nh g f vessels, 
244-1¥ D | 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 
lo Gas Light Companies throughout the country. 


street 


‘BROTHE RS, No. 32 Pine 


Agents, PARMELEE 
31 Duane street, Boston, 


BANGS & HORTON, No.3 
nty, West Virginia. 


Mines in Harrison C 
Wharvea Locust Point, — ; . ) Baltimore, 
Compaty’s Office, 15 German BSt., f 
Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
a Company, New York ; Jersey City Gas Light Company, | 
J.; Washington Gas Light Company ; Portland Gas Light 


o Jompany, Maine 


*.* Reference to them is requested, 204-, 


TYRCONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WES7 
Company’s Office, 52 8S. 

CHARLES MACKALL, 
CHARLES W. Agent, Room 7, 111 B’way 
SHIPPING POINT 2, Md, 


VA 


Secretary. 
HAYS, N. ¥. 
—Baltimore 





uminat- 
iperio 
Ud-ly 


than il 


This coal yields 10 ibic feet of Gas wi 
ing power of over 16 candles. Forty bushels of ve 
Coke, with little Ash and scarcely any clinker 


,000 cu 


FORT PITT CAS COAL 


This Company is prepared to ‘supply any amount of t! 


Celebrated Gas C ‘oal 
all points reached by rail or lake throughout the West 
THE FORT PITT COAL COMPANY, 
OFFICE 387 LIBERTY STREET, 


484-ly PITTSBUKGH PA 


Gay St., Baltimore. | 





PHrREINS & CO. 


45 SOUTH STREET N. Y. 


AMERICAN, 


PROVINCIAL, 
and ENGLISH 


CANNEL. 


SEAVERNS, Je. 


——— 


GAS COA!I A NX D 


PERKINS 


JAMES D F 


CHESAPEAKE AND OHIO RAILWAY 
COAL ACENCY. 


PI 





| I] 
I > 4 


KANAWHA GAS 


CANNEL, 


RIOR 


COAL 


meer | 


S, 


SPLINT, 
and STEAM COALS. 


Chesapeake and Ohio Railway. 


From the Kanawna ar N the 
C. B. ORCUT Fe Secret (OFFICE No. 7 WALL ST., 
ae oe NEW YORK 


|J. J. GORDON, 








94 Amevican Gas 


Light Foun 





iil. Feb. 





M“‘NEALS & ARCHER, 


BURLINGTON. N. J, | 

: : ‘e) | 
4) @ 
® = 
a. @ 
com = 
a re) 
¥ ——r 

of 

= e 
= 5 
uw .. 
= 
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C ST IRON, PIPES 


FOR WATER AND GAS. 


DAVID 8S. BROWN, President. JAMES P. MICHELLON, 8 
BENJAMIN CHEW, Treasurer, 


Sac ER IRON 


GLOUCESTER CITY, Ny 


ecretary 
WILLIAM SEXTON, Superintendent 











Castlron Gas Water Pipes stp Valves, Fi Hycraats fa Holder's. te 


Office No. 6 North Seventh Street, Philadelphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY in MACHINE CoO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. | 
Branches, Bends, Retorts, Etc., Etc. 


H. R. SMITH & CO., NATIONAL FOUNDRY 


se 
} sUl » ) = = ‘ om | 
COLUMBUS, OHIO, AND PIPE WORKS. 
| OF FIé E AND WORKS—CARROLL, PIKE, SMALLMAN 
AND WILKINS STREETS, 
PITTSBURGH, PA 


wmhM. SMITH, 





436-1 


MANUFACTURERS OF 


CAST IRON GAS bey PIPE, 


BRANCH CASTINGS, roped POSTS, Bte. 


(P pe from three inch and upwards cast verticc tllyin 12 feet | Manufacturer of all kings of GAS and WATER PIPE 

lengths.) BRANCHES, CONNECTIONS, T’s, ELBOWS, and 

all CASTINGS USED AT GAS AND 

HEAVY AND LIGHT CASTINGS OF ALL KINDS. WATER WORKS, 

DAILY CA PACITY 125 TONS We ffer special inducements to parties wishing to pur- 
: te et es chase. My Pipe is S 2 sight : Tr. 
Ga” Car Werks conmect direct with eleven relircade contet snr y Pipe is Smooth, regular in weights, and cast ver 

¥ eat “i f ties for shipping to —s 

ing in this city, giving us unequal - saci 3 Pping N. B.—Pipe from 3 uch and upwards, cast in 12-ft. ‘engrtha. 

all points, at the lowest rates freight j ¢#- SEND FOR CIRUULAR AND PRICE LIST._gg 











R.D. WOOD & CO.. 


PHILADELPHIa. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street. 
JAMES MARSHALL & CO. 


| Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 


*7 2 == = \ 
q J 


Works, ISth, (9th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 





Pittsburgh, Pa. 
N.B.—Pipes from 8-incn and upwards cast in 12 ft. lengths. 
t@” Sond for Circular and Price Liat. 


gERGEN IRON WORK. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
ives, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
s3ench Castings for Gas Works, &c. 
Office 112 Leonard Street, N. Y. 


|S. tae agelnsian SMITH, 





if 
CAST IRON GAS & WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 


| Se veral Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand. for immedirte delivery. 
32 FITTINGS FOR GAS AND WATER MAINS. _gg 


CATHEL’S 
CAS CONSUMERS 


| MANUEL. 


Enables every Gas Consumer to ascertain at a glance, with- 
ont any previous knowledge of the Gas Meter 
and money value of the Gas consumed. Aiso the best method 
of obtainiug from Gas the largest amount of its light. 


It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of knowledge in 
regara to the registration of their meters. For sale by 

A. M, CALLENDER & CO., 
| 42 Pine Street, New York Room 1s, 





e quantity 
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MURRAY & BAKER, 1842. DEILY & FOWLER § 1879 HERRING & FLOYD, 


Practical Builders, | LAUREL IRON WORKS. . 
And Contractors forthe Erection of ADDRESS, 39 LAUREL STR O1 egon Iron Foundry 


Gas Works, 








PHILADELPHIA 138, 740, 742 and 744 Groenwich St,, N. Y 


MANUFACTURERS OF MAN ACTURERS OF 


MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 


THE MANUFACTURE & DISTRIBU- CAS HOLDERS, ALL KINDS OF CASTINGS 











AN D 
TION OF COAL GAS. J TEL} ) 1 nm , 
SINGLE AND TELESCOPI( HW APPARATUS FOR GAS-WORKS. 
@” WORKS AT THE RAILWAY DEPOTS, OR WROUGHT IRON G Di 
| > : , ANTONE 
FORT WAYNE, INDIANA. tin dieeeelenit-tes dines tte ; sENCH CASTING ag 
e are prepared t irnish | ers, W ches of one to six torts e¢ 
ames, Bench Castings, Condensers, § ! VW ASHE Rs: MUL TITU BL ‘AR AND 
We manufacture Bench Castings, Washers, “The Im- | Drips, Bends, Tees, anda er Iron Work : AIR CONDENSERS: CONDEN- 
mersed Multitubular,” and Atmospheric Condensers, Wet and | Gas Works. We ha gas W , — ade ; SCRUBBERS, 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single | Persona! supervis given to . ' 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, | Holders built att Ving pisces & ‘ o E x H. AL ST E KS 
etorts from pressure 
Wood and Iron Travs for Purifiers, Coke and Coal Carts, | Lancaster, Pa ( 8, 0 os 
sa rips me hee tes re oy, | Williamsport, Pa Frank BE NDS" and IRANC HES 
Wrought lron Screening Shovels and Castings, and Wrought Bristol, Pa ' pare fa S al ript 
W ork of every description for Gas-Works. 1 ( atasaqua, Pa | nv 
As Mr. Murray 1s a Practical Draughtsman, we will furnish | Kittanning, Pa. Joliet, 1 FLOYD’S PATENT 
‘¢ ‘ ’ iat _ s+ | Hazelton, Pa, Lawrence, Ka : : . 7h nh 
plans and spe ifications to parties or associations, or will wait Freeport. Pa. reticent? MALLEABLE RETOR LID, 
personally upon parties contemplating the construction of ; Huntingdon, Pa Algiers, N. O 
new works, or the alteration or extension of old ones Pittston, Pa. Kalamaz M SABBATON’S PATENT 
™ ‘ ¢ —— eiana shed (aad we . = Bethlehem (S),. Pa Buffa N. ¥ ™ - ‘ ‘ " 
Phe most satisfactory references can be given, if required | oo ron Pa gdensburs ‘ FURNACE DOOR ANE FRAME, 
)f the experience and commercial fairness which character | Canter Pa Waverly 
izes our dealings. Carlisle, Pa. Litt " SELLER’S CEMENT 
We would respectfully invite Western men to call and see | Beaver Falls, Pa Sep Ripe, g leaks in I rts 
i MURRAY & BAKER ——. = Watkins 
ou’ vatterns and works here, q . é d 4 -~arke yurg Va Coney Is T > M 
1s and works here UR : poet + meni i vai ee GAS GOVERNORS, 
Fort Wayne, Indiana Lynchburg, Va Batavia 
Stanton, Va. Gloucester, N 2 ything cennected with well regulated Gas Works, at 
Youngstown, O Salem, N e, aud in complete order 
Steubenville, ¢ Mount Holly ..B—STOP VALVES from three to thirty inches— 
Zanesvi e. O riainfleld, N very low pri 
Mansfield, O. Englew i, N : 
Mari mn, O. Fiemingt SILA HERRING JaMES R. FLOYD, 
leaire, O, Dover, De 
Athena ¢ Pittsfield, Mass 


€ 


ANSHAW. WM. STACEY 


ARCHITECTURAL IRON WORKS. |*""=° Milwaukee, die. ale 


ACEY & CO. 


Waser screnns oF NATIONAL COAL GAS COMPANY. GAS-HOLDERS. 









GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR | 320 Broadway, N. Y., Rooms 50, & 52. ALL KINDS OF 
N I ms ¢ 
WATER AND AIR CONDENSERS, COMMON AND Ad 
7 ETD IT RRER LOTAR mp y ‘ . . jaar] Street ‘ y ’ 
rOWER SCRUBBERS, ROTARY & STEAM Elevator on Pearl Stret Cast and Wrought [ron Work 
ET EXHAUSTERS WROUGHT > WW > ‘ 
’ . ee ALE esiden , 
IRON ROOF FRAMES H i ALLI N, Preside! #as and Coal Ol] Works. 
. : he process k v 8s GWYNNE-HARRIS ndry on MILL STREET; Nos. 33, 35, 37 and 39. 
MANUFACTURERS OF ALL DESCRIPTIONS | most essen provements. wele Bperopria wants 7 a, Stands. 
OF GAS APPARATUS. \LLEN-HARRIS, or AMERICAN HYDRO and Wrought Iron Workson RAMSAY STREET Cin 
for making ** W ater Gas y tie it mpos I 8 a 
| teated steam, in fir iy retorts, set s thos EFERENCE 
1 ee ee ee a 7 nnat as-Light ¢ Baton Rouge, La., Gas vo. 
1 d Million : feet f gas have} u . s GrAasS-LIf 0 »ALO .ouge, La, sa . 
WORKS ~t mi _ — and fo! S nd ; iianopolis Gas ¢ Saginaw, Mich.. Gas Co. 
oo both to t Lnufacturer and 9 vayton, O., Gaslight Co Oshkosh, Wis., Gas Co. 
Cors. Pr itt, o¢ ott, Mc Her ry> Ramsay and Bartlett Streets rior to aby gas ma y i anv her gton, KY., Gas CO it oria, ae be > OQ. 
| . Springtie'd, O., Gas Co ulncy il. a5 0. 
Our process is t itte it con atea - : % , , 
n 7 . en at pat at ge Same sateen Veer a : Terre Haute, Ind., Gas ¢ Champaign, Ills., Gas Co. 
BALTIMORE, MARYLAND. and thi = are admitted into the retorte by gauge BR eg ge a err cg gr bey 
Nor Sy t} ti " nad Estimates furnished Cor esides th stear ire 7 Ibs ¢ Ant ra ansas City, Mo., Gas Co Bowling Green, Ky., Gas vct 
Plans, p ifications, an i las Turuished rre a a ; : = Agi : peka. Kansas, Gas ¢ Hamilton, Ohio, Gas Co, 
spondence soticite d. 40) y A rig “il = . ‘i gton, I Va, GAS ( ‘ Vic ksburg, Miss.. Gas Co 
ana, psa - ‘ : shv I Gas | Denver City, Gal, Gas ce, 
NIZUUS I 8a 7 iu 


. e. « rdaie, Fog’r (acinnatl, and othera 
JESSE W STARR & SON, 


Camden Iron Works | CONTINENTAL WORKS. 


Camden, New Jersey, 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y. 


‘EEK AND MANUFaJTURER OF 


GAS-H« PL_DERS, 
CONDENSERS, SCRUBBERS, VALVES, 


Office in Philadelphia No, 435 Chestnut St. 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS AND APPARAT 'S FOR GAS iy 
WORKS, 5 


Wrought Iron Roof Frames. | PURIFIERS, RETORTS, and HY- 
For Retort and other houses. Retorts and all castings re 


DRAULIC MAINS, 
quired for setting them in the latest and most improy 


oe and all other articles connected withthe Manufacture and 
‘ += - Netributi f Gas Plar é ecific ‘ 2 re 
model, WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTERS a ee FS ‘ ition Plans and Specifications prepared, 


, . cee and Proposa riveu for the necessary Plans for Lightin 
for relieving the Retorts trom pressure. PURIFIERS, varying : : ee aes - 1 ; J g 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. GASHOLDERS OF ANY MAGNITI I ex. Towns, Mansions, and Manufactories, 
Wrought Iron Lime Sieves 


sn lini, "alr aii MACKENZIE & SAYRE MAN’F’G CO., 


GAS HOLDERS. 141 BROADWAY, NEW YORK. 






TELESCOPIC AND SINGLE 


win eat ton guide ana susenson tune cascor (Gag Works, Smelting Works & Machinery. 


ERNORS or REGUL ATORS, ST REET MAINS, from 
48 INCHES DIAMETER, for WATER orGAS, Street Main con- | 


: ; . , — Mag ANI 1D RA US for P . : 
nections, such aS BRANCHES, BENDS, Drips, SLEEVES, etc. Proprietors Of | W. MACKEN; 3 : \ND APPARATUS for m iking Miuminating 
STO? VALVES, from 3 to 30 inches, for both Water and Gas from Ordinary Gas Coals, e1 i with Cannel or Oil Also, Mackenzies Process for 
— Making Heating Gas for Smelting, Melting, | g Forges, Boilers, Ete. Also, 
Wrought lron Work. 
All the Smitn and Spset Iron work required in and about . , & il 
ee” iii ¥36-tf P. W. Mackenzie’s New Engine and Boiler. 


Jesse W. STARK. JESSE W, STARR, Jk, ; s—1) 








a a ar 
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IMPROVED GAS EXHAUSTER:; 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P, H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
8. 8S. TOWNSEND, General Agent, 6 Cortlandt st. NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St,, N. Y. 


























ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


i. It is simpler than any other Exhauster. The internal operating parts consist of only two 0 es, cast entire, and can not get out of o dex 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. ‘+« furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Fxhauster only, as may be required. 
t also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

send for Illustrated Catalogue, giving details of capacity. speed, power required, price, and references to parties using them. 


et 5. a P. H. & F. M. ROOTS. 
J. H. CAUTIER & CO.., LACLEDE MANHATTAN 








CORXER O1 FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, GAS RETORTWORKS RETORT WORKS. 
IPEenRY Nnmnv , CHELTENHAM, MO ADAM WEBER, 
JE Ki S E } ( I I } , N : J. Hand and Machine made Retorts and Set ngs, Supe (Successor to MAURER & WEBER.) 
MANUFACTURERS O} ee. re Ue Cow wee Reames Sesan PROPRIETOR. 


and Tiles for Whitwell’s Hot Blast Ovens, Blast Furna 
and Cupola Tiles, | Office and Works, 15th Street, Avenue ¢ 


Clay Ga r CK ANI 
y Gas Reto ts, : Five Brick sand Tiles FIRE BRICK AND TILES, 
Gas House Tiles, | “sic tciy tite croaa cia rena rine noes. sen Lreaehreye 


. FIRE MORTAR, CLAY AND SAND. 
Fy B . k Et Et . 901 Pine Street, St. Louis, Mo. | ga Articles of every description made to order at shor 
ire Bricks, Etc. Etc. . nor 


Ground Clay, Fire Brick an? 


K ’ . vo Work 
Fire Sand in Barrels. LOCKPORT. PA Established 1S64. MT. SAVAGE JUNCTION. MD, 


ALAS Ow HAND. GARDNER BROTHERS, 


NY 


Brooklyn Olay Retort Malacurers of Clay Gas Has aud Retr Satiags 


“STANDARD SAVAGE” 
FIRE-BRICK WORKS. ‘ire Brick, Tile and H‘urnace Blocks, 


Manufac age: uf ¢ AN D 
and ofaer ip 4 d 
Fire Clayand Fi Sa ink a 3 k, New A f h r " 
Jemey. *Manufacto tory: Van Dy Ba i s and | S Ne Me r New Lnglal dy, MINERS AND SHIPPERS OF FIRE CLAY. 
Partition Streets, Brooklyn, N. ¥ ‘ \ vk C.H. § PRAGUE, é 
— tate Street. Rost ) OFFICE‘ No. 376 PENN AV’E., PITTSBURGH,PA, 


e DUSIWI 








It 


inch 
for o 
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a. COC. WeoD* 
CAST IRON PIPE CUTTER 


PATENTED MAY 23rd, 1876. 

PRICES RE DUCED TO MEET THE TIMES. 

We have been able to reduce tha cost of Manu | th tat | 
REDUCED RATES: 

No. 1 cuts 3, 4and 6 inch Pipe STO 

No. 1 1-2 cuts 4,6and 8 in. Pipe, $8 

No. 2 cuts 8,10 and 12 in. Pipe $108 











No. 3 cuts 16,18 and 20 in. Pipe, F220 








. 
y ry ‘ ° >: Geo = ‘Z 
NO. 4 cuts 24 and SOinch Pipe, $2 G0 IN 
rf aps : a 
No. 5 cuts 36 inch Pipe. S350 " S 
For larger sizes Special Contracts Ss 
J / Zu 
will be made. NG) 





It will cut a Continuous Line of Pipe ina ‘Trench or Building 


As well as loose Cast or Wrougkt Iron Pipe, Shafts or ‘ f ' l square, 


Our Machinee for cutting 20 and 30-INCH PIPE have been furnished the Manhattan a . i ras Light Companies also for cutting 12, 20, and 30 
inch P ipe to the Boston Gas-Light C ompany. The smaller sized Machines have been 1n practi t by Water and Gas C ompanieés, 
for over two years, and all with the most satisfactory re sults. Address ' a . 

A. CGC: WOOD, Ss racuse, New York. BROW N & OWEN, 20th and Filbert Ste., P hiladelphia. 
N. ¥ MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass, 


HERRING & F OYD, ‘No. 744 Greenwich street, 


KVENS & HOWARD. LUDLOW 
. ’ CAS RETORTS. 





’ 
| i FIRE BRICK Valve Manf’g 
Pt ne nite OFFICE AND WORKS 
Coton, weet Retort fittings. 
— > 7 38 t0 054 Kiver Street and 67 to S3 Vail Ave. 







ty 


” ee FURNACE & CUPOLA LININGS rROY, NEW YORK. 
a. ie AND IRON SLIDE VALVES. 
Sawer Ping and Drain Tile a abort Chey 


“: 3 FINEST QUALITY GLASS HOUSI anes Wn ac 

& \¥ \ if POT CLAY A SPECIALTY 
— : —_ : 116 Market STREET, ST. LOUIS ALSO 

THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS FIRE HYDRANTS. 


Established ye 1845. — 
b. KREISCHER & SONS, : oe 


Office Foot of Houston Street, E. R., N. Y. | 


GAS RETORTS, TILES and FIRE BRICK = 


Of all Shapes and Sixes. 


FIRE MORTAR, CLAY and SAND 


ARTICLES OF EVERY DESCRIPTION MADE TO ORDER AT THE SHORTEST 


“HOW TO BURN GAS,” 
TEN DOLLARS PER THOUSAND. 


A, M. CALLENDER & CO., 42 PINE ST., N. Y 






f 
AGH Phe, 


LZFERENCES FURNISHED 
SEND FOR CIRCULARS 





n 





— —— — 


~~ 
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, The U. 8. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 


12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 

















Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President 
GROUP JUDGES. 
AMERICAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.O.L., F.R.S., Great Britain 
ington, D. C. JUL. SCHIEDMAYER, Germany. 

Pror. F. A. P. BARNARD, S.T.D., LL.D., President of Columbia College, N. Y'| Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
GENERAL HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW. New York. 

SMITH & SAYRE MANUFACTURING COMPANY. SCIENTIFIC BOOKS. 

Coal and Iron Exchange, 21 Cortlandt Street, N. Ye 
BUILDERS OF We are prepared to furnish to GAS MANAGERS 


Machinery and Apparatus for Gas WOFrkKS. | icin: Books, at prices named n° Ber 


c & GAS MANUFACTURK, by WiLi1M RICHARDS, ¢ to, 
— AN SS 3.8 with numerous Engravings and Plates, in Cioth bind- 
SO ¢ = 
Ae ANY Vann og INSTRUCTIONS FOR TH}: MANAGEWENT 
“ : ale 3 OF GAS WORKS, by W. C. HotmEs. 8 vo- Cloth 
os 3 $1.50 
Ey ANALYSIS, TECHNICAL VALUATION, PU. 
PS 2 RIFICATION and USE OF COAL GAS, by 
"So Rev. W. R. Bowpitcu, M. A., with Engravings. 8 vo 
ag Cloth, $4.50, 
Hg NEWBIGGINS HAND BOOK, by THomas NEwsIG- 
€ GIn, C. E. $3.75. 
7) GAS CONSUMERS HAND BOOK, by W«. Ricz- 


ARDs. C. E. 18 mo. Sewed. 20 Ceats, 

GAS CONSUMERS MANUAL, by E. 8S. CaTHELs, C.E 
10 Cents 

PRACIICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
OweEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50. 

A PRACTICAL TREATISE ON ELECTRIC 
LIGH TUNG, by H'PPoLyTE FonTAINeE. Translated 
from the French by Paget Higgs, LL.D, Assoc. Inst. 
C.E. $3. 

GAS vs. ELECTRIC LIGHT. Electric Lighting: its 
State and Progress, and its probable influence upon the 
Gas interests. By -'OHN T. SPRAGUE. 8vo., Paper, 540 
cepts, mail-free, 


. 


Pipes, Tees, and Bends. 


SURE GOVERNOR, Pressure Regulator for 
Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts, 


The above will be forwarded by Express. upon receipt of 
price. 

We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Office 


Money Order. 
A. M. CALLEND: R & COL, 


kKoom 18, No. 42. Pine Street, N. Y. 


THE LOWE GAS PROCESS 


S. A. STEVENS & CO, 
SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 


P. O. Box 1110, NEW YORK. 
AND 
400 480 Waxnnur Srrext, Pamabecpma: 





Macxenzir’s Patent ROTARY GAS EXHAUS'TER, STEAM JET EXHAUSTER and CONDENSER, WASH 


TRS ani SCRUBBERS 
Mackenzie and Ispett’s Patent DEODORIZING PROCESS. 


IspecL’s Patent GAS and WATER STOP VALVES. 
PLANS, DRAWINGS and SPECIFICATIONS fernished. 


Send for Prices and Information, 


Ispritt's AUTOMATIC STREETr PRES 
G. G. PORTER President. 


gators, Governors, By-Passes, Pressure and Vacuum Gauges. 


and Heaters, 
CHARLES W. ISBELL, Secretary. 
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AMERICAN METER COMPANY, 


ee NEW YORK AND PHILADELPHIA, {si ESF 


a || all a q Ale all r a i alt a OF ae al 
GAS STOVES! GAS STOVES! 
Wishing to fully meet the wants of the Gas Light Companies of the United States, 
and anticipating a good demand for Gas Stoves from their consumers, we have 
instructed MR. WM. SUGG, of LONDON, to select and make shipment of Gas Stoves 
of the latest designs and most approved principles, for Heating and Cooking pur- 
poses, from the best English and French manufacturers. 


HARRIS, HELME & McecILHENNY, 
Successors to Harris & Brother. 
BESTA BUISHRED 1848. 


PRAGTIOAL Gar WETTER WANVUPACTUREBRS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pe. 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas a ; Also furnish all other Articles 
appertaining to the use of Gas Works. 














From our long Practical Ezperience of the Business (covering a period of 28 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN McoILHENNY. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS Of the onIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 








Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 


THE PLUMBER Portland Cement, 


Roman Cement, 
Keene’s Cement, 
Sellars Gas Cement. : 


SANITARY ENGINEER, [o =cie ne men x2 








IMPORTERS. t 

CHAS. F. WINGATE, Editor. S. L. MERCHANT & CO., { 

53 sroadway, New York, i 

DEVOTED TO THE DISCUSSION OF QUESTIONS OF Just below Trinity Church.  344-1y 


sy” Remit 10 cents postage for “ Practice! Treatise on 
Cement.” 





SANITARY ENGINEERING, WATER SUPPLY, DRAINAGE, HEATING, AND LIGHTING. 4 

Publishea $ NOW READY AND FOR SALE, } 

ublished Monthly at $1.50 Per Annum, i 

9 Ht | 

This Paper aims to enlighten th bli li SANITARY SUBJEOTS. Its Edi . ” - ee - : “ 

mn the public on a . Its Editorials are written for s 
the average House-holder. The Technical Articles are for the Engineer, Architect, and Mechanic. So far System of Bookkeeping 
= ds of Gos Taghting, it aims to throw light where many other journals think it to their interest to FOR GAS COMPANIES, 

“ serene er Price $5, which should be sent either in Check, P. O. Order 


Among its regular contributurs are Pror. HENRY MORTON, Px. D., Prest. Stevens Institute of Registered Letter, 
Technology; E. 8. PHILBRICK, C. E., Boston; ROBT. BRIGGS, U. E., Philadelphia; Con. GEO. E. | Biank Books, with printed beadings and forms on this sys- 
WARING, Sanitary Engineer, Newport, R. I.; T. O’;CONOR SLOANE, Pu.D. ; and other able Specialists, | tem, wil be — to Gas Companies, by applying to W. P. 


Copigs SENT Free On APPLICATION. FoDRiLL lailadelphia, or 
A M. CACLENDER & CO 


THE PLUMBER & SANITARY ENGINEER,' 
©. O. Box 3037. 140 WILLIAM STREET, New' York. | EN Ee 
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CHARLES F. DIETERICH'’S 
REGCHNHRATOR FURNACE: 








FOR HEATING BENCHES OF RETORTS. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 





These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878, and all the benches in use 
at the present time at the above works are heated by this system, 
WHICH EFFECTS A SAVING OF 33 PER CENT. IN THE 
NUMBER OF RETORTS REQUIRED for making a given quantity 
of gas per day. 

A charge which ordinarily requires four hours IS THOROUGHLY 
BURNED OFF IN THREE HOURS, and the amount of coke used 


does not exceed 33 per cent. of coke made. 


The patentee is now prepared to furnish plans, detailed drawings, and full 
directions for construction to those desiring to purchase. For full particu- 
lars apply to either 


CHAS. F. DIETERICH, [Eng’r People’s Cas Co., 
BALTIMORE, MD. 


WM. FARMER, F. L. HAGADORN, HENRY J. DAVISON, 
111 Broadway, N.Y, | 162 Beach St., Chicago, Ill. 231 Broadway, N.Y. 











